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Containing a Short Diſcourſe ofthe Magnes Nn 


7 or Loadſtone: and amongſt other his vertucs, 5 
ofa new diſcouered ſeeretand ſubtill proper- 
tie, concerning the declination of the 
Neoadle, touched thereyritn 
vnder the plaine of 
the Heron. 


Now firlt founde out hy & bert Ne. 
Hydrographer. 
HEEREVNTO ARE ANNEXED CER- 
taine neceſſary rules for the Arte of Nauiga- 
tign: by ihe ſame R. N. 
6 u. W. l. 
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TO THE RIGHT-WOR-. 


_ SHIPFY LL,M;WILLTAM BO- 
rough Eſquire, Compttoller ofher 


ieſties Nauie't Robert Norman 
wifheth increaſe of wor- - 


Srl > in perfecte 


feheitie⸗ 3 | ** =; 


FEE Re , after 


of SIE long ſearch made to finde 
1 r 
Ne tyre of King Hietons' 
8 9 a Gees elde 
llany meanez attaine the ſe- 
Aoi crete thereof, till atlen 
of by chaunce as he was 
Og chin himſelf, he obſerued 


chat fill as his Body en- 


550.0 0 0D 0.00 8 


— tred into the 'watet , it 

forced The ſame to ryſe and runne ouer the Veſfell : 

wheruponthe matter of the Crowne comming to hys re- 

membrance, apd applying the manner of the water to his 

pteſent p dee d hee was foorthwith mooued with ſuclie 
oy ,t 


exceeding bat hee tea pt ſodainlye out ofthe water, 
a c him ſelfe to bet naked, came crying to the 
King his Maiſter, I haue founde, I haue founde: So I(right 
alben pros e other W & points 91 
and knowledge 15 Will not Hume to compare peb 
rebimedes, Whats is chäny waie ble, no 


any other keltidd Mathemari Gan G 7 
learned Kaan by e aß of my pte 
making ſt e e ofthe Magnts one; un 
at lengt many other effectes, this ſtrange an 

newe Pepe of Deca of the Needle: which for- 


r dneſſe and 
Fed ke boy nr mine owne nakedneſſe 


imple forte 


ſed aid 8 to the vie we of the 


= 


h the matter, I have heere in 


N "Fhe Epil Dedicatorie. | 0h 

world.Whereinl ere the ccafions-were di- 
uers, hr cafes are ud " Pithaporaslykewyfe that 
greate Phuofopher, for thelcogular ioy conceiued of the 
invention of — excellente Fheoreme of Rectangle 
Triangles, made a ſolempnc ſacraſice, offering therein an 
Oxe vnto the Muſes, asceltifiech Outrunius * author 
alſo of the former example, So that wee ſee theſe men and 
ſundry others that are mentioned in authors, being caried 
and ouercome wyth the incredible delight conceiued of 
their ownedeuices and inuentions, thonghthey followe 
partly the peculiar contentation of . fancies, yet 


they ſemę chiefly to ee the gloͤrĩe of God or the 
furtheraunte of ſo ie. Whoſe good 
0 FW [ indeudye to followe, when 


ro — their rare giftes otherwyle, is rather to bee wiſh-- 


ed, then hopedfor, And ſoeyng ithath pleaſed God to 
make mee . to open thys Noble ſeeret. that 
name might . loxified, aud the commoditie of my 
unt procure 7 1 [thought it my duty to aduan- 
ture iny.credite ,. and make my name the obiect ofſſaun- 
and carping tongues, rather then ſuchea ſecrete 
ſhoulde beconccaled,and the vſe thereof vnknowen. 
Howe beneficiall the Arte and exercile of. Nanig ation 
ixeq ata ay , 1 iũ no man fo 10 50 Th om hy 
meanes wi hereof wee eeing feel led an g ided 400 
the reſt ofthe worlde are not at it wereCit- 
tizens ofthe worlde, aki through eue rie corner, and 
rounde about by ang and enioyingall the commodi. 
tiesof theworlde. How neceſſary rhe perfefte know) 555 
ofthe Needle ore $14, to the perfection of the 
lavigation , your felfe We 
ſtriouſly traua sis and ther Init. and o cr. Sea 
cauſc excell others, efl iudge. To: attaine ynto thys 
perfection, and to Sk zit Feen Theorike; wyth 
Hy theſes , and rules for t 
itie of the Variation ceathing poſſible or with= 
2 compte: of mani capacitie ) it m ubtlefle beg 
done by due ob Wee thus ner dechnjns propertie, 


wyth 


g of th e ap ug u | 
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The Epiſtle Dedicatory. 
with the Variation cauſed by the Admirable efficacie of 
the Magnes ſtone. Wherefore to further the Noble ſtudye 
of Nauigation and Hydrography, and to giue o cation to 
induſtrious & zkilful trauailers by ſea and by land, to make 
_ obſeruation of theſe effects inſundry places, wher- 
by lome generall concluſion may be inferred, I haue heere 
ſet downe whatſoeuer I coulde finde by exact tryall, and 
perfect experiments, & beſides this new property, diuers 
other rare effectes that followe this Philoſophicall ſtone. 
Wherein although I may ſeeme to haue diſcouered my 
nakedneſſe, and want of eloquence and orderly Methode 
to vtter my conceites withall, I truſt the reader will ether 
of his curteſie take all thinges for good tlut is well ment, 
or of his grauitie not regarding the wordes but the mat- 
ter, diſſemble my faultes, and accept of my paines./ And 
whereas amongſt dwers learned and expert men in the 
Mathematical! | Tha ,towhcme l haue imparted thys 
ſecret, I haue firſt of all and chicfly from time to tyme 
fhewed the manner of it oꝛ your Worfhippe, which firſt 
gave occaſion that I fell into the conſideration thereof, 
and through whoſe encouragement I entred into farther 
examination of the matter, which otherwiſe I had neg- 
lected: If my trauell heercin rake ſuch effecte, that othert 
be beneſited or pleaſured thereby. l haue my deſire, and 
they are to be thanktull vnto you for the ſame; fot I muſt 
needs aſeribe the occaſion to your good counſaile. To you 
therefore as to the moſt worthy and beſt acquainted wyth 
the canſe, I preſent the firſt ſight of this my rude and fim- 

ple draught,which I truſt according to youraccaſtomed 
curteſie and friendly affection towardes me, you will take 

in as good parte. aꝭ jt proteedes fryma harry good. 


will towards yon, N]Zm T pray God long 
to preferue vithall iner of Wor- r 2 
ſhip to his good ple. 

3 2 hips moſt hum- 

ble, Robert Norman. 
= 3 10 


704%. Reade tags. 
8 4 and diuers ancient Anthozs; 


IN N 7 FI Feldes tothers; daue wzit- 
Ih! ten or the Maznes 03 Loidftone, 
(4 N D045 alſo ofthe ſubſtaunce;vertue and 
2 


e and thereupon ſetting 
» downe'th feir opinions and iudge⸗ 
a abated” haue lefte the! ſatire as ins 
fallible truthes foz thenr that ſhall 

ny ſucceede Ardas A may not, n92 

meane not bürrin willingly to tondemne the learned oꝛ an⸗ 
tient wzyfers, that haue with great dilligente laboured to 
diſcouer the ſecrets of Nature in ſundꝛie things, with their 
operations t tauſes: vet 3 meane God willin without 
derogating from thei, 63 exalting my (elfe, ta kt datont 
a late erperment riithfoundih1 th fone, contcarieto 
the __ sofallthem that haiie heretofoze wiitten thers 
pf, Theretn 4 nteane not to ble barely, fevious coniece 
77 inafjons ; but b2>flye as 3 inay, to paſſe it 
: wing 11 15 e e onely pan erperience 


cha and un b 
ieee hath beene alread 1 5 by racks that this 


* 2 * 
== 
— 

CH 2 
— 
— 
- * 
— þ 
* — 
— 
T 
* 
— 
a 


er, groi 
aſa deme 
beit, map 2 Lit 12 ba ed ii 


is 2 7 8 1 55 = 


| in which 
ans and Sea-men 
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ter, a | aging — them the Latine 
8 Pꝛouerbe 
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| Tothe Reader. 
Pꝛouerbe of. Apelles, Ne ſator vitre erepidanr; © But J doe 
verily thinke, that notwifhſfanding the learned in thoſe. 
Stientes, being in their ſtudies amongſt their bookes, can 
imagine greate matters, and ſette downe their farre fetchf 
tonteites, in faire ſhowe, and with plawũbls wozves wi⸗ 
ching that all Pechanicians were ſuch as ſoꝛ want of vt- 
terance, ſhould be fo2ced to deliuer vnte them their knows 
ledge and conteites, that they mightflouriſhe vppon them, 
andapplye them at their pleaſures: pet there are in thys 
land, dyuers Pechanicians,thaf in their raerall faculties 
and pꝛole ſſions, haue the vſe of thoſe, Artes at their üngers 
endes, andcan apply them ta their ſenerell purpoſes, as et 
fectually and moze readily then thoſe that would moſt con- 
demne them. Fozalbeit they haue not the dle ofthe Greeks 
and Latin tongues , to ſearch the varietie of Authozs in 
thoſe Artes, vet they haue in Engliſh foz Geometrie, Eu- 
clides Elementes, with abſolute demonſtrations ; and faz 
Arithmaticke, Records wozkes , both his firftand ſeconde 
parts; and diners others, both in Englich, and in other vul⸗ 
gar languages, that haue alſo witten of them, whych 
bookes are ſufficient tothe induſtrious Mechanician , to 
make him perfect and ready in thoſe ſciences, but eſpscial⸗ 
ly to apply the ſame tothe Art and faculty which he chiefly 
pzofe:th;And therefoze J woalde wich the learned fo vie 
modeſtie in publiſhing their conceifes,and not diſdainfully 
to condemne men that will ſearch out the ſecretes bf they; 
artes and.p2ofeſſions , and publiche the ſame to the behofe 
and vſe of others , no mass then they woulve that others 
ſhoulde iudge ofthem,fozp2amifinganuchand per dꝛming 
little oꝛ nothing at all. Ariſtotle falth, that enerie man is 
beff to be belœued in hisowne pꝛoleſſed Art and Science. 
Now (curteous reader) q am to requeft thee to accept ot 
this my diſcourſe , wherein J haue taken ſome paines (as 
the trauaile it ſelfe may teſtiſte) and beone at ſame charge, 
A 4 fo; 


Tothe Reade J. 
foʒ the moꝛe carefull and ozderly handling ol ſuch matters 
as are neceſſarily incident to this pꝛeſente treatiſe: All 
which J haue beene content to doe, that the wozke (though 
it bee not big, yeteffectnall ) by the common vſe thereof, 
may yceld pꝛoſit accozdingly , tothem ſpecially that are of 
capacitie to compzehend this new reuealed ſecret. To con · 
clude, the chief: and onely marke whereat J lap leuell, 
was the benefifing ol my Country-men, in whom IJ wiſh 
tontinuall increaſe of knowledge andcunning, as in all 
other commendable pzofeffions „ ſo chiefely in thoſe that 

are molt neceſſarieand p2ofitable, Thus bequeathing 
my trauaile heerein to thy difcret conſtruction 
and wiſhing thy furtherance in this. moſt 
necefſarie andp2ofitable knowledge, 
J leaue the to the direction 
ofGods holy Spirit. 
Fare-well, 


Robert Norman, 
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The Magnesor Load- 
ſtones Challenge. 1 


DIAG" Juc place ye glincting, ſparkes, 8 
. ye glimmering Diamonds bright, 
| WAS Ve Rubies red,and Saphipes brauc,. 
Ie, wherein ye moſt delight. 504% 
ES N fn breete yee ſtones enricht, 
and burniſnt all with gold, 
Set ſoorth in Lapidaries ſhops, 2 
for Iewels to he ſolde. | 
Giueplace,gine place I ſay, 
your beautie, gleame, and glee, 
Is all the vertue for the which, 
accepted ſo you bee. 
Magnes, the Loadſtone I, LEST. 
your painted ſheaths defie, ==" 
Without my helpe, in Indian ſeas 
the beſt of youmight lye. 
I guide the Pilats courſe, 
his helping hand am +; 
The Mariner delights in me, 8 
ſo doth the Marchant man. 
My vertue lies vaknowen, 
my ſecretes hidden are, 
By me the Court and Common weale, 
are pleaſured verie farre. 
No ſhip could ſayle on ſeas, 
her coutſe to runne aright, 
Nor compaſſe ſhew the rea b. 
were | not of 


$— — — err 10 


my © * 
1 66 


Then = Artraive, 6 8 
Bluſh then, _ blemiſh al all | : 
bequeath to mee thats * n 
Your ſeates in golde, your price in oY 
which Iewellers dos Peace, , e | 
158 E its Lalöfe,, © N lg oy me Fey 
whonryou pte cpo 
_— a Bains Gerad 
e prince otſtones alone 
It this you can denie, eg 
then ſeeme to makerepſy; > + 7 
And let the painefull ſca-man ea 


the which ot vs dopthiye,* 1. 05 1 -0e 


_ 


The walken. EE 


T* Loadſtone is the ſtent, N 
the onely ſtone alone 
Deſeruing praiſe about the reſt, 
whoſe vertues are ynknowe ne. 
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The Marchants verdict: | on E 
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| 

| 

101 | 
He Diamonds bellt, thi $aphits pea; Pk 
are ſtones that beare tlie —_—. 

But flatter not, and tell cherroath,” 28 Sek | 

Magaesdeleruestiie fame. , e | 
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The] new Arradtive: g o 


"iT he firſt Chigeey, * 


OftheMapne: * Loxdſiane: a 4 lo har , and 
af their colbuts, weight, and vertuein drawing xron or 
1 and e Hopertits of = lame lone. 5 


DCD , HE Magnes6a Laadſioneſsfound 
| 3 in diners partes ofthe wa;tap;! n 
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g 40d although it bye-panderaus and; 
- | 9 weightis, vet it is not found to he al 
NA. 8 the Yꝛon EMR, neither cumteintth 
. BD | in it any mettallotit ſelſe, but hath. 

n Atertaine affinifie; nta aan 
oil Coke Keele -.: 36 Was callghMiaonres; hen. 
eauſothe fir 6 — — vamsd;whs (as Pinie 
wuteth) was an Herdſman in Gaſt Indis, C 2 t 2 jp il dun 

This ſtone (as waiteth Cardinal Cul: lan) hath * 
vertue, and operation Mis vertue is conſerues t nauriſhed 
of his ſubſtante : Foftizis venue vaatnneth diner range: 
etfeus and operationa, er uina to mans d nee, ag. 
peciallrinthe arte ot Nawoatiog without iwhicethere: 
could haue been no diſeoue fits hy ſa: nos the partwot᷑ the 
wozld made knowne-e frequented: as ngw-theyares din 
there fa2e tha vartue of his ſtaua of all others niay:boe: age, 
euutedfhe. moſt paetinos a 0911033 3.10 95 * L 
$11] Df tpaſe ax divers ſnet es differing 0agh fro mathe nas, 
well in gosdaeſſe, as in colour, weight, and eee but nat 
in pꝛapertie (althanghmanie haue iudged the-vanation 
ofthe ee die to bea accoꝛping ta the, diſtance okt · Mine 
where the ſtane zus hꝛed, tothe place where hes is 2 
IN 


+ a 


Ihe beſt 
Loadſtone. 


Next the beſt, 


The newe Attractiue. 


The fir ſt and beit ſoꝛt ol theſe ſtones come out ofthe Eat 
India, from the toaſt of China, and Bengalia, and is of the 
colour of y2on oz ſanguine colour: theſe ſtones are verys 
maſſiue & weightie, e will dzawe oz lift vp the iuſt weight 
of it ſelfe in yzon oz ſteele (ifthe ſtone exceede not a pound 
weight.) Andtheſe are ofthe fineſt ſoꝛt, and are ſold com⸗ 
monly foz their pꝛoper weight in ſiluer in the Caſte India, 
where they Crowe, becauſe the belt + fineſt are verie rare 
to be found; Koꝛ it is commonly a ſole ſfone, lying by him- 
ſelfe in theearth,andnoſhell oz pece ol another. 

There is another ſoꝛt ofa reddiſh colour found in Ara 
bia and the red Mea, growing bꝛoad and flat, much like to 
A LTiletona : Hlate: this is not ſo weyghtie as thoſe of 
China, vut it is verieneers as good, and the vertue conti- 


rn 07 Noedle that is touched 


Thereis likiwiſe of theſe ones in Leuant, in the Ale 
of Elba, hart by a towne in the ſame Flande called Porto 
— — Mariners daplie bzing of then, 
and are ralle dthere Calamuta Preta, that is to ſay, The 
blacko Magyies, becauſe there is another ſozt that is white 


2 vnto a peece ofdzy Fullers clay, and is cal⸗ 
nia Blanca. 

— Blanca is founde alwayes with the 
other ing rat in the ont ids thereoflyks claye. And 
this white is fo widden to be died in that Country, becauſe 
euill women there, Boo applye it todefroye conception, 
whereoffhis ſtone is u great-enemie, Other thinges are 
noted of this white Calamita' , fozobtaining of wanton 
purpoſes, Which I thinks not crevible, and therefoze will 
omit if, Theſe blacke tones ot Elba ars mingled with 
White veynes, they ars of na great kozeys' dz their vertus 
ol long continu ante. 

Allo there are ot theſe tones in higd Almaine.that are 
fall of holes like ahuanie combe, + lighter then the other, 


but vet very god, and theſe are of p2oncolour, 
good, and the £200 J 
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The new Attractitie. 
Another lozte there id in Nas air ʒ in the vꝛon ines as 
im nanhſonnde, and other plates, cheir couleumis b 
miredo2 as it were interlarded wich graie, thel art ofthe 
ſmalle&fozce of any that are found. 

A baue ſiens alſo in the — in Spayne 
0b grait calour, bet of na graate ſote i theſe are com⸗ 
monly b;oughtby hozſe doluns fo: Siuill and Calis to bee 
ſould,and oftentimes to Valentia, Alicante, and Lisbone. 
All theſe ſtones are different one from another, as well 
in fozee as in colour and weight: vet all ot ane operati⸗ 
en in the irdle, ſhe wing one points Attractiur, as A haue 
pzoued myſriſe by this ſundoꝝ ſoꝛtes of thaw q which J 
daue: and all dzawingyzan to thenu Pet the Philoſopher 
Auetroeʒ mutet that the Mgnes maethj nat on un. 
—— the von of his natural nnn 


3222 N - If b 

And thaugh this palitian may fongtacarres. ſome 
frueth with it, vy the hare 3 aon 
is lighter: then the Stone: yet contrarie wyſe vou ſhail 
linde; that the @fone will neons to the pʒon, il the Stone 
bee good, and the won af greater weight then the tone ( ſa 
Mang! n? . —— — 

- Netertholeſſe weo may nat thereby takeaway the vi | 
tallo2 lively ſpirit fram the tone, andattribute'#:vr 
ta the yon tos in fa doing we ſhaulde doe Nature greats 
weng. Foz it is apparaut, that the von bath nad AHac- 
tiue vertue,noz power of it ſelfs, vntill it haus regeiued it 


retaine his vartur, and as 1 

ritofthe — — — ne 0 
and ſolide bodie, which when it hath receiued by touching 
the tons; it is indugd with the very ſame p2opertie and 
F a. ane tl as' 
RY Foz 


lacke, The vt, 


— The vital and 


Ely naural ſpirit 
& operation 
of the Loads 


Thenew Attractitie. 


- Fazasthe Stone hath power to hewethe Attractius 


point, fo hath'the fonchedB2on. As the Stone hath two 


pzincipall poinces, , ſohath the Yon. And likewiſe,as ths 


ſtone hath power to dzawe y2orr to it, ſo will the Yon 
fs touched, dzawe another on to it, andimpartall theſe 
verfues to another vꝛon in qualitie, thaugh not in quan⸗ 
titie : and thus in all reſpeges iteonteineth init, — 
rie pꝛopertie ofthe tone. 

Paracelſus wating ofthe augmenting of the Strength 
ofthe-Magnes fone faith, that if this tone bee laive in 
the fire, vntyll it bee almoſt redde hot, and then taken out 
and queuched in the Oyle of Crocus Martis; it will ſu aug⸗ 
mentandinaitiply vis fozce, that it will pull a nayte- out 
of a wall. But pie he meant nt that the naile ſhouly 
be faſt;foz then it were a miratulous matter. 

3 haue witten, that in thoſe partes, where the 
Magnes growethin the Mea, it is of ſuch fozce; that ifanis 
that haue vꝛon in them valle by, oz ouer them, 
that they ars pꝛeſently either ſtxied , oz dꝛawen dmne 
to the dotteme by reaſon of the vꝛen . Not theſe onely,but 
many other tables haue berne waitten by thole of aunty⸗ 
ent timo, that haue as it were ſet downe their owne ima⸗ 
ginations foz vndoubted truthes, and this moſt of all in 

phie and Hidrographie, d Naaigation. Therefoze 
J wicht experience to be the leader of Mziters in thoſe 
Artes; and reaſon their rule in ſetting if downe, that the 
followers be not led be r rgb as oftentymes 
haue bane fene, * © 
[rus it is, that God is mightie and marnellins in 


alt his:woegies 1 yet hevboetinot allows vs tog moze 
then truth dethem 
ſhewed inche M 


IE /AnCtetoly: dis power is as greatly 
gwes jus in aup Tone that hes hach ere⸗ 
ated: and. who ſo 125 gde abotit curiouſtie to ſeeke out 
the efficient cauſe of his pidpertiea, J ſuppoſe the longer 
hee ſteketh, themo;6h6 hall maragile,and ket newer doe 
eee his purpoſe, 05 _ 
C&S Ee 
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The new Arrcattiue. 

The verrueof the Stone diftibiitias:, as man other 
vettues arx , muh r vnto Muſke, that Haning 
a ſwet ſauour oz ſmelbit as, miparteth the ſame to a- 
nother thing / as to a paits gfGlones, and choſe Gloucs 
gine out ſauour, and parfum a whole cheſt vfcloathes:©- 
uen ſothe pꝛon thathath reeriuod this dertue of thi" fone 
will extend, and giue'the ſantsfo anche FEI ven 
to another, and ſo to many, een 

And in this point the ſtone is maruellous, that notwiths 
ſtanding you touch ten thouſand y2ons 02 nailes with him, 
euery one of them carrying away as mach vertue as will 
lifts vp another his lyke (ſo they exccednotthe weight of a 
fire penny naile) pet the Stone'itfelfe will be nothing di- 
miniſhed of his ſtrengeh, but continae ol dus o zte. 

If J ſhould ſap here, that by the Attractiue ſtrength of 
a mall Magnes of two q thꝛie pounde weight, J could lift 
vppe, 02 cauſe to hangt by the vertuethereof, a thouſands 
pounde of pꝛon at one inſtant, peraduenturs you would bes 
doubtfull of the ſuecefſs , Heuortheleſſe vy experience in 
all thinges, wherein conſiſtethtruth and roaſon, or neteſli⸗ 
tle reaſon-millt peild, when truth is pzeſent; And therefoze 


| becauſe you ſhall not remaine doubtfull herein, thus von 


may dooe it, and onely make pzoofebytwo oz that nailes, 
if you will: foz the ſame ſucceſſe that you haue i in them you 
ſhall haue ir all the reſt. 

Take a common boozd nayle e touch the head or it with 
the Nozth parte ofthe Magnes oz Loadſtone, then take the 
ſame nayle and beate it with a peece of woods lightly in⸗ 
to ſome poite oz Hmder vpwardes, ſo as tho heade maye 
ewardes,(but net withy7on,vecauſe the yzon 
ltakvaway ſomp parte of the vertus from the naple;) 
this vone, take another like naile, and touch the headther- 
of withthe Month parte ofthe Stone, and then if'you put 
the head of it tothe head al thefirFnailezif wil hang falt by 
if a whole pe And alter this manner von map, 
— ancrramay " | 


(fyou wil Ar — 


Ser by ere CT —.— ebenen 
cr ver- mY 
dne. ou of Waterzitwill turns thodilh about; 


and the Moꝛth 
aftermany ſwaruinges tu and fro, will 
we the line er Var u jnvagined 


partesf! 
reſt, and directly 
Ame esse 

Alſa,ityon hang this vtone bya ſhzid; that it may cal 
lie moque.if will che ln the like effects as onthe water. ann 
if vou haue tio: tones , putting thetwo South partes ot 
them together be one will flx and turne r e 

ther, and likewi@ ef ths Noath paintes. _ - 

A ſpecial note — note 48 Fecal pint, thatth 


alwaies that part of the ſtone that 
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n 
the an Compaſſe 02 Needle che we the ſame effecte in moo⸗ 


2 ye, the point 
Re hens 


felfe : imagining the pointe Attractue to bee beyond the 
poles ofthe wozlde, without all the mooneableheanens. 
Which point (ſaith he)hath power by Attraction to draw 
yron to it, that is touched wick the Loadſtone. This er- 


rour A referre-to be diſcuſſed in the ſixt 17 
Others baue taught this pdintt to be i ,nere 
the Nozth pole, imagining in that part to bee ſome great 
rocks ofthe Loadſtone, ꝶ᷑ that by their Attraction the tom⸗ 
paſſe 0; needle is rude qr 0 15 o2 ſhe w that part. 
is eaſteſt to bee confuted by 
daily et Sy . dle were dzawn 
towardes the N6zth parte up any Attraction of the Mag- 
ſtones in thoſe partes imagined , why then ſhould not 


nd of Ah in the Leuant ſeas, wher- 
+ xt hel N ? . Wort Shippes 
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The new Attractinel 


hout iy Froats regardethertunte ns οαοννt Han 
* pzoperfie in che Stone and ade de das hatting hearde 
no readofatly fach matter: 3 chaunced at length that 
there came to my handes an Inſtrument to ber made, with 
a Needle of fire inches long, which Needle after J had pol⸗ 
uche d tut vr aur Juſt length, and made it ta ſtandlenel upon 
the hinſte Lo that nothing recen but anetyt hs totie ding ot 
| with the done: wen Phadve tauched the lumen, pꝛe⸗ 
{ently the Nozih part thereof Declmed downe,in ſuchſozt, 
that bee beeing cbnkramevto cut a wapſonet ot that parte, ta 

aue ft Sula I tutat ta wot s ind fo; 
ſpoiledthe — — — 22 

"14S bby bel 


drdkeniqtvſoriticholir;yt appiyattmy 

felfe fo feeke further thibeFecta,and neaking tertaine 
kearndd anverpert men, my friendes, acquainted in this 
matter, they adulſe mie to lrame fonie ænſfrument, to 
ke lem: epict triaii ha muththe l die touch with 

he Store Warſlde Deeline , oz what groktet: Angle it 


| 2552 male wih thepluine ofittze Mam. Mherebpon 


Amade diligent pyoofos, the manner wheroof badet 
in the Chapfet totlowing. | 
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Thenevv Attractiue. 


lobe, to ke yenidedexactiy into 160. partes Whoſe diame⸗ 
ter muſt he the length of the Ncevle, oz; thereabout , and 
the ſame inſtrument to bee ptaced vppon a foote of cons 
uenient height 1 wytha plumme lyns to lette it perpen. 
dicular. E 931] 

Chen in the Center of the ſame inffrument, place a 
piete of Glaſſe hol lowed, and againſt the came Center vp⸗ 
pon ſome place of Bꝛaſſe that may bee fixed vpon the foote 
ol the Inſtrument, ſit another perce of Glaſſe, in ſuch ſozte 
that the ſharpe endes of the Axeltree beeing bozne in theſs 
twoGlaſſes ,the Needle may playfcegly at hs ae, 
accozding to the ſtanding of the Jnframent,, -- 

Andthe Needle muſt be'foperfetted; that it map » hang 
vpon his Axeitree both endeslenellwith the — „03 
beeing turned, may ſtands and remaine at any place that 
it ſhall be ſette: which being done, touch the ſaide Needle 
with the Magnes ſtone , and ſet the Anſtrument perpendi⸗ 
cular by theplummelyne., and turne the edge of the In 
firumentSouthand Nozth , ſo as the Needle may Tanks 
dnely accozding toths Variation of the place: which Va- 
riation the Needle of his owne pꝛopertie woulde ſhewe, 
were it not that hee is conſtrained to the contrary by the 
Areltree, 

Chen ſhall you ſ the Declination of the Nozth point 
of the touched Needle , which foz this Tyty.of London, | 
finde by exact obſernations to be about 7 1,degrees 50.my- 
nutes, The fo:me ofthe Jnſfrument here deſcribed, with 
the manner ofthe declination, YOINarE ene | 
bre ee, | | | 
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| The fift Chapter. 
That in the vertue ofthe Magnes or Loadſtone, is no pon- 
he | drous or weightie matter, to cauſe any ſuch declining in 
the Needle. 1 99 25 | 


gumentes cf many againſt reaſan peraduenture ther? 
| are ſome will ſay, that J am decetued cuen it 232% 
| grounde Echiefsltpointof this my pucpoſe 0. go gait 
| 18 2 | I 
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(as nobfthe Already done without reaſon) that this De- 
cliningvt the needle, is cauſed by ſome pondꝛous ſubſfance 
that it receiueth from the tone, and not (as J take it) fo 
pꝛoccede of the ſimple vertue;x ſecret influence thertok, bes 
cauſe the ſtone it (elfe wherein the vertue remaineth and is 
nouri hed, is weightie. 

I iudge the learned will not allo we a Spirit to haue a⸗ 
ny co2pozall ſubſtance oz weigbt, oz that it may ſenſibly be 
felt: ifany ſhould, vet by two concluſions it is eaſily pꝛo⸗ 
ned, that the vertue of this ſtone containeth in it no waigh- 
tie matter: and thus found, 

Take thꝛee 02 foure ſmall peeces of Iron oꝛ Stile wi- 
er,andputting them in a fine gold Ballance , counterpoiſe 
them tutly with Leade : Then take them out and touch 
them well withthe Stone, that they may recetue the ver- 
tue thereof; and after weigh them againe in the ſame bal- 
lance , with the ſame Lead, and you ſhall finde them to 
weighno moze,the befoze they were touched, though euery 
= wh m haue receiued vertue futficient to lift vppe his 

Secondlie ifthe he Nozth point of the Ncedle do De- 
clinc by any pondzous 02 weightie matter, in the vertue 
receiued by touching the Stone, why then ſhoulde not the 
South poinct of the Needle being touched with the contrary 
end ofthe Stone, haue the ſame declyning Þauthwaryes, 
begeingall one tone, and ons vertue ? _D2 why doth Not 
this ſuppoſed heauier end, fall perpendicularly tothe Cen- 
ter, as by reaſon it ſhoulde, and not couet a certaine ſcitua⸗ 
tion beſide it, ballancing it ſelfe vp anddowne , till it haue 
fond the ſame 2 Theſs argumentes may aunſwere thys 
matter, Foꝛ touch the Needle with what part ofthe @tone 
vou liſte, that endofthe needle that ſheweth the Nozth,wil 
alwaies dccline, 

The ſixt Chapter. 


A confutation of the common receiued opinion of the 
poinct Attraftiue. | 
Sing 


Thenevy Attractiue. 
FJ Sing it is manifeſt that there is a Decli- 
Te, ning in the needle,andthat the ſame is not 
N )! cauſed by any ponderous waightte matter 
SfI> Y2A1 in the verfue receined from the Stone: 
2 EN it may be demanded, by what means this 
=== declining 02 eleuating hapneth + in which 
ofthe two pointes conſilteth the action oz cauſe thereof, 
Peraduenture you will ſay (as other haue imagi⸗ 
ned) that it is in the South poinc of the Needle, eleuated 
by the Attractive vertue of ſame point of the Yeauen 


that way. Perchaunce von will yeldit rather to be in the 


Nozth poinct of the Peedle, which by ſome Attractiue 
psine in the Earth, oz in the Heauens , beyond the Earth 
that way, is dzawen downe and cauſed to declyne, and it 
Declining,ofneceClity the other South point oppoſite mutt 
needes be lifted vp, 

Pour reaſon towards the earth carrieth ſome pzobaby- 
litie, but 3 pꝛoue that thers be no Attractiue, oz dzawing 
pꝛopertie in neither ottheſe two partes, then in the At- 
tractiue point loſt, and falſely called the; poynt Attractiue, 
as ſhall be pꝛooued. But becauſe there is a certaine poinct, 
that the needle alwayes reſpecteth oz ſheweth , beeing 
voyde and without any Attractiue pꝛopertie, in my . . 

Co 


2 poinct ought rather to bee called the poynu 
ectlue. = 

And further if it may be pꝛoued that thereis no Attrac- 
tive 62 dzawing pꝛopertie in that point, the power & action 
in that point condemned , then of neceſſitie the power and 
pꝛopertie, without any external cauſe , remaineth onely 
in the Stone, and after in the niedle beeing touched wyth 
it,haning the lame power e pꝛopettie in it, that the fone 
bath in euerie reſpec, 

Now to pꝛoue no Attractiue poinct neither beneath in 
the earth, noz Yeauens Nozthwardes, noz aboue in the 


N Douthwardes, youſhall take a peece of Iron oz 
4 Steele 


The new Aittrathue, 
Steele wier ol two inches long dz moze ; and tut it iiif 
a peece ofcloſe Coke, as bigge as youthtake may ſufti⸗ 
ciently bearc the wier on the water, ſo as the Coane Cozks 
reſt in the middle of the wier. 

Then vou ſhall take a depGlaſſe bole, cuppe, e other 
veſſell, and fill it with faire water, ſetting it in ſome place 
where it map reſt quiet and out ofthe winde. Thys done 
tut the Coꝛke circumſpectly by little and lyttle, vntild the 
wier with the Cozke bee ſo fitted, that it map remaine vn⸗ 
der the ſuperſicies of the water two oz the inches, both 
endes ofthe wier lying leuill with the ſuperficies of the 
water, wythout aſcending oz deſcending , lyke to the 
beame ofa paire ofballayce beeing equally poiſed at both 
endes. 

Then take out athe ſams wier without mocuing the 
Cozke,and touch it with the Scone, the one end with the 
South ofthe Stone, andthe other end with the Nozth, and 
then ſette it againe in the water, and you ſhall ſee'it pꝛe⸗ 
ſently turne it ſelfe vpon his ous Center,ſhewing the as 
fozeſaide Declining pꝛopertie, without defcending fo the 
bottome,as by reaſon it ſhoulde,if there were any Attrac- 
tiondownwardes , the lower part of the water being nees 
rer that point, then the ſaperficies thereof. 

nd as this may pꝛooue no Attraction oz dzawing 
down wardes in like maner the Cozke being ſo made, that 
it may ſinke very flowly to the bottome , and then taken 
vut and touched with the Stone, and put in againe downe 
tothe bottome with your finger , if any Attractiue Np 
ing were vpwardes, it woulde aſcend, and come vp tot 
fa perficies ofthe water, beeingnerer fo that point 
the botfome.But'Y ind by dilizent and exact tial, that 
i 2 no ſuch effecte ; as in the figure following is demon. 

ated. 
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Againe. it va doe fit your wier with Cozke , that af 

ter it is touched with the Stone, it will ſwim leuell in the 
fuperficies ofthe water, you ſhall ſec it turne to ſhew the 
frus Variation, and leauing the ſame in the middle or the 
ſuperficies of the water, ſo long as you liſt, vou ſhall finde 
that it will not bee dzawen from his plate, neither to the 
one 


The newe Attractiue. 

one ſide, noz the other, whereas if there were any ſuche 
Attractiue poinc as haue beene imagined, either in the 
earth by vertue of huge Rockes of the Magnes &@fone 
neere the Pole,o; otherwiſe in the heauen,o2 wherſoener, 
by what meanes ſoeuer, beeing but the twentith parte of 
the fozce that the Needle touched, hath to ſhewe to Reſpec- 
tiue point, it hould of necellitie be dꝛawen in time to ſoms 
fide, 

So that vppen theſe experimentes J conciude , that the 
Attractiue poynt befoze imagined, is no where, noz no 
ſuch thing: and therefoze, as moſt pꝛoper, J will call the 
point whereunto the Needle inclineth by vertue of the 
Stone, The point ReſpeRiue, and attribute the whole 
power of ſhewing that poyn to bein the Stone, and in 
theneedle , by the vertue receined of the Stone, which ver⸗ 
taemult bee imaginedfo be turned, bozne , and depen⸗ 
ding vpon his owne Center, as ſhall bee ſhewed inthe 
next Chepter, 


The ſeuenth Chapter. 


Of the point Reſpectiue, vvhere it may bee by greateſt rea- 
ſon imagined, 


. 2 k W Bis point kapeds ies certaine 
. 75 point,whichths touched Needle dos 


6 eth al waies R cſpc oz ſhew,andis 
[ 75 n the declyningofthe needle, 


7 * to bee a pzicke in ſome one part ofa 
; C | * . 


ſtraight lyne , declyning in this 
lowing rep;eſenteth, 


place oz Latitude ol London buns 
der the Yozizon 7 1 , degrees, and 
50, Pinutes „ as this figure fol- 
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This ſtreight lyne mult bee imagined to pꝛocet de from 
the Center ofthe Needle, into the Globe of the earth, ex⸗ 
tending e going directly foozth both waies inſtnite ly · But 
in what parte ot this line the point Reſpectiue is, it is not 
by this bare lyne alons to be anſwered, no moꝛe then it is 
poſſible by one bare angle to meaſure oz know the diſtance 
ofany place aſſigned. 4 

W nd 
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And fo2 the finding oꝛ tertaine aſſigningof pᷣ true place 
of this point Reſpectiue, we mult leaue vntili the expert 
trauailer haue made certaine obſeruation of thys Decly- 
ning of ths Needle in other places, Foz ſeeing it is certaine 
that though in ſeuerall Bozizons, the compaſſe bath ſeue⸗ 
rall Varations: yet in anꝝ one Yo2izon, the needle Reſpec- 
teth alwayes one one lie poinct without alteration, as by 
trauails is truelie pꝛooued. o J iudge, that in his Decli- 
8 it keepeth the like ozder and certaintie in euerpe 
place. | | 
Andalthoughthe Needle ofthe Compaſſe, by reaſon 
of the weight ofthe heauis flies, cannot Decline, as hys 
pꝛopertie is, but falſelieſheweth the point Reſpectiue al- 
waies in the Hozizon, as moſt necefſarie ſo to doo fo2 the 
Nauigation: pet by the meanes and conclufions, whiche 
befoze I haue ſhewed, the diligent traveller hauing with 
him a good Magnes oz Loadſtone, may by exact obſeruati⸗ 
on finde lhe increaſing oꝛ decreaſtngof this Decliningof 
the needle,as his trauaile ſhall gine occaſion, | ; 

Foz Jam ofthis opinion, (and that by great reaſon) that 
this Declining ofthe Needle ſhall bee founde by trauell to 
be great 02 little, accoꝛding as the diſtaunce ofthe poinct 
ReſpeRiue, is from the place where the triall is made: 
whiche beeing diligentlie obſerued in ſundzie places, with 
the certaine Variation of the erdie trem the Meridian, 
therby may bee demonltfated and found out The true place 
of this poind Reſpectiue⸗ ene 


The eight Chapter. 
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Certeine proofes that the power and action is wholie and 
freelie in the ſtoue, to eve this point Reſpectiue: and 
in the Needle, by vertue & power receiued ofthe Stone: 
and not forced or conſtrayned by anie Attraction in hea- 
uen or earth. 

At 


Ty dren pꝛoper⸗ 
Nanette, 02 vertueis funde in them, bycrea⸗ 
e tion, that is to her holden fo; theix one. 
And be that wall, by imagination oꝛ con⸗ 
lecture, goe about to take theſe their Pzoperties from them 
and attribute the (ame to any other e whereunto 
they appertaine nat, I ſay that man God muche, 
fo2 not beleuing, bis rr to bee ſuſfitient ines crea 


tures. 

I will not offer to viſpyts 'iththe Logitianginlo ! mas 
ny poinctes as here they myght ſeamngto ousr.reach me, in 
naturall cauſes, But that this ſtone hath wholy and fully 
appetite tothe iran ano Nr a es; 
ap 2 
Wann | Ns 
cauſe of RockesaftheMagnes Seng. 4 ond 


the heauens, elſe hers be, . 
ciently pꝛoued. 

Notwithſtanding . I 
will at any time required h begrein,ſatiſſie the-poubttull by 


nyteſt erp T inhoromoother caul 
tat he pzobablie anexedints ee axd ate 
tion ofneceffitieis pzoned in it lelte. 


And by the Declining of the Vente eig rierte wut 
the painct Reſpectiue is rather in the earth then in the 
nens as ſome haue imagined; and the 8 
the y ſo thought. as J iudge, i b, en ere 
acquainted with this Declining in} Needle, w 222 


lefleif Martfh Curtes had knowen , yes nat haue 
iudged the Attractiue poind to haue Dans e 
oz without them but rather in the earth. 


Now peraduenture you will aſke me haws this pions 


hath diepower, ant how fs ingendzed : Jam n 
able to latiſfis xou hierein then il n (ould aſke me h pipe 
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nh emoreſn 


par#foiEfdvas q aud. wiſhe them to 
read ouet his fourth booke , and there they ſhall ſee haw'he 
is Hſwfred ors pete his nupen tos dis cu, 
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Aeta it matter. T cu ie that May 1657 0 
allo we it to be by papoztion', but it {s a Moder Mlle and 
grconious rule . Foz there is neither pꝛopdztion noz vni⸗ 
kozmitie in it, but in ame places ſiuitt and unden, and in 
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The nevy Attractue. 


It is ſatd to be pꝛopoꝛtionall oz vnifozme, when in the in- 
creaſing oꝛ decreaſing of a degree of Aariation, is found 
one certaine number of leagnes oz miles, going, increasing 
oz decreaſing in one Paralell o: Latitude, by like cquall 
pꝛopoztion, and that if the Wariation be doubled, going 
by one paralel,ſothall the leagues ozmiles alſo , But this 
is not found fo be lo, | 

Foz in going from Sillie to Newfound-land, which is Ze 
not 600-Leagues , it is found that the Needle doeth varie Needle that, 
moze in 200 . Leagues, when yon come utere that Coun⸗ — 
trie then it doth in 40. Leagues of your firff way, And and point Re- 
alſo going to Meta Incognita, it variethmoze in parte ot — 
the laſt of the wap, the in ol the firſte : and in thoſe partes Gone paterh 
it is found to bee ſodaine. Further it is found betweenethe Pages 
North Cape and Vaigatz verie ſtrange, in recopling and — 
comming backe againe to the Meſtwardes of the Pole 
befoze it hath fullie accompliſhed two pointes of variati- 
on in the compaſſe. Wo that at V aizarz it varieth to the 
Weſtwardes, as it doth at Newtound-land , And this 
comming backe againe , befoze it hath accompliſhed four 
pointes ofthe Compaſſe, is verie ſtrange, and againft the 
opinions of all that haue befoze Wzitten. 

Pedro de Medina (as J haue (aid in the ſ:conde Chap⸗ 
ter) was doubtſull of the Kariation , ſaping : that if the 
Compaſſe did varie, the faulte might bee in the making 
thereof, the wiers oz Needle not being well placed: per he 
was a learned man, an? a great traueller to the Meſt 
Indies, But it appeareth that he had no moze regard ta 
the Uariation,then many Mariners in theſe daies, 

Fo2in 18,02 20, yeares that J haue traueiled, the ſeas 
beeing dayly connerſant with many of them, andviligent 
in enquiring of Uxriation of the places, where x haue 
not beene my felfe , J could neuer finde two ot them in 
one trueth, except fo2 the trauailes from hence Nozth- 
wardes,and NozthEaſtwardes, But J ſuppoſe the grea- 
telkoccaſton thereot᷑ is by —_— exacte —_— 
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The new Attractiue. 


— purpoſe. Wherefoze Jhaue deniſed one verit necef- 
E. 

And further becauſe this variation is diuers, and is 
found ſometimes to the Eaſtwards, and ſometimes tothe 
Mieſtwardes ofthe Pole, 2 wil declare what the variatis 
is heere in London, by mine owne obſeruation, and in o⸗ 
ther places, as I haue groſlie gathered ot ſome trauellers, 
reckoning, oʒ beginning at the ancient bound oꝛ great Pcs 
ridian that paſſeth by the Ale of Saynt Michaell in the A- 
ſores, where it is ſaid, that the Needle ſhe weth direaly the 
Pole, and the Reſpectiue point both in one line. But this 
is not found to be (fa, | 

Trae it is, that the Nozth point ofthe common Com⸗ 
paſſe ſheweth the Pole verie neere in that Peridian, but 
the bare Needle ſhewethabout 4. deg. 50, min, to the taſt⸗ 
wards ofthe Pole. So that you muff vnderſtand alwates, 
the difference betweene the common Compaſſe x the Nee- 
dle to be at the leaſt ; part of a point, and of ſome moze: be- 
cauſe the greateſt part of the common ſziling Compaſſes 
bath the Needle ſet in the Flye, halfe a point, oz to the 
Callwardes ofthe Nozth, and ſome; of a point, ando- 
thers at a whole point, and ſome againe are ſet diredlie 
vnder the Flowerde luce, oz Nozthof the Compaſle, 
theſe are called Meridionall Compaſſes , becauſe they 
ſhew directly the Pole in the great Peridian, as the bare 
Nedle doth, which Peridian mult needes be at the leaſt 
100,02 120,leagucs to the Weſtwards the Ile of Saint 
Michaell. 

Andtherefoze to wzite of the Mariation of placesby 
the common repoztes of Pariners that- haue trauelled 
Southwardsand Meſtwards from hence, it ſhall bee as 
vncertaine, as are the diuers makinges oftheſe common 
compaſſes, by which they haue made theirgbſeruations, 
Andtherefoze J will omit it, and ſpeake onely al this macs 
oz Cittie of London, whoſe latitude à finde to beg 51, 


. and the Aariation ofthe Needle from this 
Peridi- 
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The nevy Attractue. 


Prrivian of the Pole to be 11 .degrees,15,minnfes, | 
Andalthoughthis Uariation ofthe Needle, bee found 
in trauaile to be diuers and changeable, vet atanie Lande 
oꝛ fired plact aſſigned, it remainethalwaiesone, kill per⸗ 
manent and aviding - Andtherefoze J wiſh the Parp⸗ 
ner to make diligent obſeruation of thys Uariafion in dp⸗ 
uers places, as hep ſhall trauaile, vy ſome exact Inſtru⸗ 
ments foꝛ the purpoſe, Foz it may be greatly foz his aid, 
againſt hee come there another time, eſpeciallv in ſuch pla⸗ 
ces where the variation is ſ wilt, as in theſe Rozth partes. 
And becauſs the common Compaſſe is pertaker of this 
Uariation and Declpning, as the Needlers, J wil ſomes 
what ſhe we of the ſundꝛie ſozts and makings of them, with 
the inconueniences that map growe by them, and by vl 
plats made bytheſe diuers ſoztes of Compaſſes, 1) oh 


The tenth Chapter. 


Of the common Compaſſes, and of the diuers different 
ſorts & makings ot them with the inconueniences that 
may grow by them, and the plats made by them. 


5 F theſe common lapling CompaC- 
> ſes,J find heer in Europa: fine ſuns. . 
G die ſozts oz ſets, Che ſirſt is of Le- 
uant made in Sycile, Genoua and; 
Venice: and theſe are al foz the 
4 molt part made meridionally with 
the Wyers direclye ſet vnder the 
South and Nozthof the Compalls 
and therefoꝛe duelye ſhe wing the 
point Reſpectiue in all places, as the bare Needle, and by 
this compaſſe are the Datura, fa the moſt partofall 
the Leuant Deas. : 

- Secondly,there are mans in Danske, in th2 1 

en- 
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The new Attractiue. 


Denmuke, and in Flanders, that hane the wiers ſet at; 
of a point tothe Caftwards ofthe Nozthof the Compaſſe, 

and alſo ſome at a whole point, and by theſe compaſſes 
they make both the plats, and Kutters foz the ſound, 

Lhirdly,there haty beene made in this Countrey par⸗ 
ficularlie foz Saint Nicholas and Ruſsia, Compaſſes ſet at 
2 of a point, and the firſt plats ofthat diſcoueris were made 
by this Compaſſe. 

Fourthly,the Compaſſe made af Senill , Lisbone, Ro. 
chell, Bourdeaux, Roan, and heere in England ,are moſte 
commonly (ct at halte a point, and by this Compaſſe are 
the plats of the Caſt and Welt Indies made foz their Pp- 
lots, and alſo fo2 our coaſtes neere heerby,as France, Spain, 
Portugall, and England: and therefoze beſt of theſe Nati- 
ons to bee vſed, becauſe it is the molt common ſozte tyat is 
generally vſed intheſe coaſtes. And againe, i is ſaid, that 
the middle hazard is beſt. 

A ſpeake thus, becauſe there are fo many coztes of theſe 
Compaſſes different each from other, as befoze J haue des 
clared. Andthe Paiſter oz Mariner layling by theſe Com⸗ 
paſſes ot ſundzy ſoztes, may thereby fall into great perrill, 
and the reaſon is , becauſe that of long tyme theſe compaſ- 
ſes haue beene vſed, and by them the Marine Plats haue 
beene defcribedof lundzy ſozts,cuerie one accozving to the 
vompalle of that countrie. 

If then hee take-not the Compaſſe ofthe ſame ſefte oz 
making that the plat was made my, then his Cardoz plat 
will hewe him one courſe : and the compaſſe when hee 
thinke 18 gosth well, will carrie him another way. And 
thus, n hee thinketh to fall with the place that his 
Card ſheweth him, he ſhall bee as farre wide, as the Com · 
paſſe * hath ſailed by,is different from that his plat was 
made 8 
Tbis is the grounde and cauſe of many inconuenien⸗ 


ces, which is now too late to bee generally refozmed: ther 


fo;e x wiſh the parrincr to haue a greate regarde 2 
is, 


lie, and pet being vſepin their kind, are good 


———— „I meane 

that they haue a reſpect, as neers asthey max, to ſayle by 

a Compaſſe of that. countrie where his plat was made, 
liter bot Ape without confideration 

uant good 

owt, oppo Spe oregon And this 

hath beene ſufficientlie of lateexperimmented, by our Pa- 

riners, that — 1 * 5 ** 

Peradneuture there are ſay,that! 
a good Conipatle, ifhe ſee it. I ſay the te may be 


god, and pet not god ſoꝛ him, except his plat bee agrgable: 


As fozexample, 8 Leuant Compaſſe is a good Compalls 


to vſe with a Leuant Plat, but if viffereth oui otit cot 


halle a poinct moze Caſterlie. And others 
. that vfter team ours a point mqze 1 


And khereſoze J tonclude, that generally e 
paſſe is this ſuzti ſet at: a point, becnaſe the maim parte 
of Campatkes and Plats, dooth not differ from this tbone 

b cxcopt the tos about named of Lenant-and 
4N:4KE 

J baue heard many ſay, that haue tranelled farre fo 

the Southwarvdes, that the ſeemed to loſe 

his foce, and to ware weake and dull. J iudge the canſe is 

—— reaſon — 4 _ bag from the Nozth _ 
2 Stone, foz not he 
ne, the 


vſing, EE —— 
as it would, it it were ſharpe. 
There toꝛe, if pon rande Wet, 
you ſhall finde it remedied: and alſo when vou finde it 
light, oz too tyckle, you may dull the poina of the Pinne, 
with the leate or a paire of waiting tables, vntill you may 
ſve the toppe thereof , —_— the Compaſſe EW 
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ment forthe Sunne, axactly calculated vnto 
the minute by the true place of the Sun, whoſe grea· 


deteſt deelin tion for this age, is 23. Degrees 28 mi- 


nutes, and may ſerue for3 o · yeares 
VWVuiithoue great errout. 
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Dunne ſetting to Sunne rifing, 
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Colomne ot the Kalender as by ex- 
1 ample is hereafter ſhewed. 
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\ N the — in: And in the laſt cullum ol 


you 
hail findon ofthe 2 . letters, which ven 
ſhall beare in memoꝛie, and returne to the Þzime of the 
p2eſent ptere, in the head of this Tabledeſcending downe 
by the cullum ofthe ſame pꝛime, vntill pes finde the let- 
fer pet beareinmemozie, of the Ralender, and directly a⸗ 
gainſt this ſquare , oz letter in the firſf cullum per ſhall 
finde named theſigne that the Poane then occupicth. 


As for example, 


The yere 158 1.the 12.0f June, Ideſire to know what 
figne the Poone is in, J goe totheKalender tothat os 
nethof June tothe 12 — which, in the laſt cul⸗ 
lum, vnder the Poone, in the head of the moneth 3 finde 
the letter a, which bearing in memozie, J returne to thys 
Cable. to the Pzime of this yeare,which 3 ſake in the ta- 
ble of the moueable feaſts, and find to be 5.whereJ enter 
the Table, in the head, and in the firt cullum, deſcending 
downe,vntill finde (a )againſt which to the left hand in 
the firſt cullum, J finds Scorpeo, WEE theweth the mane 
to be 0 . | " "THE 


month which ye deſire to know what ſign 
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THE CONTENTES 
Of this booke: 


The firſt chapter. 
F the Magnes or Loadſtone, where they are found 
andof their colours, weight and vertue in drawing 
yron or ſteele, and of other prop 0 of the ſame 


Stone. 
The ſecond chapter. 
Of the diuers opinions of thoſe that haue written of the 


. 


Attractiue point, and where they haue imagined it to be. 


The third chapter. 
By what meanes the rate and ſtraunge declining ofthe 
Needle,from the plaine ofthe Horizon was firſt found. 


The fourth chapter. 
How to ſinde the greateſt declining of the Needle vn- 


der the Horizon. 
| The fifthchapter. 
That in the vertue of the Magnes or Loadſtone, is no 


pondrous or waightie matter, to cauſe any ſuch declining 


in the Needle. b 
The ſixt chapter. 
A confuration of thecommonrecicued opinion of the 
point AttraQtine, 
The ſeuenth chapter. 
Of the point N eſpectiue, where it may bee by orcateſt 
reaſon imagined. Th 
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jþ ' Tho ei 
Gerinius prooferoft h 
freelie becing in thisStone, —— | | 
tiue and int —— receiued ofthe 
ſtone, and not forced, or conſtrained _ Eo Attractiue in 
Heauen or Earth. s 


The ninth 8 


Ot the Variation of the Needle, from the pole or Ax- | 
eltrce ofthe Earth, and how it isto be vaderftood. | 


The tenth chapter. | : 
T1 113: iR! "7; | » 

Of the common ConipalſesaiTefthe Sher Ake 
rent at and makings of them, with che inconveniences 
that may growby them,and the Flats made by them. 


er TE 


| A TebleorReginient of the funnel dectination,ex- 

4a calculated ynto the minute by the true . the 
ſunne, whoſegteateſt Declination' for this ageis 23. De- 
grees 28 minutes, & may ſerue for 30. Ne without ue 
etrou. 3 


How wende \he Kind Didi 
eleuation ofthe pole. | 


Three Tables, the firſt ewerh he 3 ofthe 


—— and Mootiefar: 9 yeares, with the Eccliptes of the 
unne. 1 


A 
The ſecond Table ſheweth the houre and minute of 
the oppoſition or full Moones , with the Eclipſes of the 
moone. 


The third Tab le followeth the Kalender,by the which 
3 is 


—_— — 


"ws 1 


is al waies found what & | the Moppeisin,with the help 
1 ccers in the Kalender, alſp by the faide kaleuqer is 
hewed the houre and minute of thedength of the day, for 
enerie day of the yere, for the eleuation of the Pole. 3a · de- 
ess „ : oe; bon lar, 10 bn | 


A Tableto know what Planet rules anic houre either 
by day Ox night. - 4 133 


A Table to know the length ofthe planetarie hour, frõ 
the ſhorteſt day and longeſt night, till the longeſt day aud 
ſhor teſt night. 


f * 
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A — — of the longitude and declination of 32. no- 
table fixed ſtarres very neceſſary for Navigation, with ta- 
bles of their flüning, an d at what point of yaur Compaſſe 
— doo both riſe and ſer:andalſo Tables for euerie Mo- 
- — — — at what houre and — they 

e South, running from the fixft day ate month, to the 
Gfteehth,ahd Tom the fifteenth to; thelaſt day, and VII 
condlate thele 0c. yceres without much error. 


"A Tabie to kHDwe the filing and letting of theſe ſtars, 
by what point of the Compaſſe, & how many houres they 
beabaue ous Horizon,the ͤ raiſer 53; ors=de- 


f Auble of the fixed Starres. eqn: 104219 
Table of the true place of the Sunne. 


Tec eee. 
The Chapter of tlit declination of the Sunne. 


pm 
— — we we — — 


1 ® 5 
1 4 
1 "3 
„ 
* * 0 4 — 1 * 
Ii res base 
- 


— 


= 
» 20 107% 511 


4 1 
inet 


. ens Sv DS BD —_ WS 


| andes aue Home} tither br 
er 19. »6::day or nighi | er. Vel. ndr, oy 2 


5 in 14 


Pa. 

Imi 
rb 

8 

IJ; 


vorn 1 | 


Ht +: 
— — — nn — 
Sol 1288 104 ty. Jupiter. 
Venus. Þ:Þ.jfeo ri te A 
Mercurie. ; [> 11 1 [12 9513 Sol. 
_ 1212. 1 |} | | Venus. 2 
A 15 [> . Mercurie. 


3 
4 
| 
Jupiter. 6 
Mars. Þ A 
48 

9 

[ 


70 =O we 


« = ny = = 
©\©..069 w — 
R 


SEN — 
— 
EN 
My 
. 
* 
7 


XF. * 
199 | iter. 3&8 * te 4 11 1219 of | 
| Mark, © fo g [72's Jo lid Sg . 


* 46348]; . 0 


The vſe of tus Table u chu. e Crt 


VP? 


- 
: 


night goutraes . andlooftye te 


- 
* 
. 
% 
ry 


- 
— 
= 
"FS is . 
1 22 
"Y © # & < * 
* 
19 
Den 


191 


1 


* 
x K fog 91 
” * 


A Table toknowthelengthofchs planetarie houre, from 
the ſhorteſt day and longeſſ night, till the longeſt day 
& ſhorteſt night. 
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| The ol isthis. 
te length of hengn gy Aae nter 
in hourese minutes, andt ith 
at the ſide, andthe neereC/mnt- 


Know the 
the Table pz 
enter this T;ahle,the youre at the 
nuts at ths head, your houre 
and there in the common angle ſhall ye ſim the houre and 
minute, 02 = + pot 5 wa Plane Wm by the 


boured affhectchs. het gn 


eng 


8 A 

The 1 

2 n Lale 275 Finde an⸗ 

gle} (9 dere2a.m 2. minutes, u weth! . 
es an houre e a quarter, and ot the... 

— —— night J find it to be but 7, houres 

4.0, minuia, wherewith J enter into this table with /. at 


the nde, 3 G6. at the head (fo; thatisnereſt) and in the com- 


mon angle I finde but onely 3 8. minutes, which hewe 
that a Planet in that night rules but halfe an hours and 8 
minutes ofthe clockes, and ſo ot the reſt. 
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LE Suh ee — — 
on in divers reſpectes, as this: Jf you bee vnto the — 
partes, where the Noth Pole is raiſed moze then 50.03 
60.degres, then the Nozth Starre is too high to be ob⸗ 
ſeruedoz taken with the croſſe State (as Maſter Boorne 
hath declared in hisfirt Chapter ofhis Regiment foz the 
Sea) and it may chance ſo,that in the day the Sun is not 


5 Gone te at e then ſe OY, TORI 


2ovett 2 8. and ter ol. — 
Regit 555 m eur. f. oh ry So hers hs 
Sea-faring mento knowe the houres of the night, both 


by their being vpon the Meridian and allo by their riſing 


and ſetting, vou may knowe the true time of their lng 
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A Table to wen tho lenghoftbe planetarie beim Spm 
the ſhorteſt day and longeſi night, till the longeſt day 
& ſhorteſt ni _— 


eſa iT FATE 77 
cad t. l d. KN. NCH 
7% 3510. 3610. 371% 38ſo. my 
7 I 40[9. 4100. 42/2. 43]0- 44 
95. 4510+ 46. 47 . 480. 49 
$1c[2, Foo. 5 iſo. 5200. 530. 54 
t1]2 Fo. 56d. 570. 5 80. 59 
12 lt. Oſt. III. 210, 311. 4 
13 t. Foſr. 6ſt. 7ſt. Bt, 9 
14 [t. 290m. 11ſt. 121. 1350, 14 
t5ft. 25/1. 16. 17 1. 1801. 19 a 
161t. 2c. 210. 22/1. 23. 24 
117 t. 200m. 2601. 2211 2811. 29] 
| rH lobe chap! 
Know the length of the day $3 rome bo 
te alla g minutes, andt 
enter this Table, the houre at the ſide: andthe nc — 


nuts at ths head, vour houre 
and there in the common angle ſhall ye findthe houre and 
minute, 02 — * * Plan n by the 


houres ofthe clocks... a 5 15.55 
LS age * te. nbc | 7 | 
12. f Jung che d 
2 enter this s ſhe 
gle A iind doe Y: plas 
net that day 1 ind oeh 


clocks. Alſo fo; the ſame night J find it to be bt 7. houres 
40. minuts, where with J enter into this table with 7. at 


the ide, 3 C. at the head (fozthatisnereſt) and in the com- 


mon angle J finde but onely 3 8. minutes, which ſhewe 
that a Planet in that night rules but halle an hours and 8 
minutes ofthe clackes, and ſo ot the reft, 
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deveth appeave in he 7. 8. and d. f hapter of. Boornes 
Regiment.) 'Andmozeouer, they bes very neceſfarie fo; 
Sea-faring mento knowe the houres of the night, both 
by their being vpon the Meridian and alſo by their riſing 
and letting, youmay knowe the true time of their riſing 
and 
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 gimontfoztheſea. And new J Thinke it canuenient-to 
make a certaine Table, to ſhewe vnto von at what haure 
an e vpon the Meridian, her 
| map the better knows theſe ſtarres. 
owe long anyoftheſe ſtarres whe ſhine 
uinactial is | —— 
q af.5.1.03 52 
ee hd —. of thele ſtanres dar 
rllegzlel,whith ene eee 


OLA Tablets to hw the rifio > andſctting af geleert | 
hat point of the compaſle, & howe many houres they 
2 our Hanze ee pol being raiſed 64 or wk 

Fes THT 


—— rileth bad — thenoxhs 
wards,and ſetteth Weſt and to the Nozthwards, and ſhi⸗ 
neth 1 1.houres 45. minutes. 

Che firſt in Dzions girdle dooth rife a little to the 
@outhwards ofthe Eaſt, and ſetteth a little to the ſouth⸗ 
wards ofthe Weſt, and ſhineth 1 1. houres 46. minutes. 

Dꝛions right ſhoulder , and vnto the Noth» 
wards, and ſetfeth Weſt and vnto the Nozthwards : and 
ſhineth 13 hour es 12, minutes. 

Che great dog riſeth Eat ſontheaſt,and ſetteth well 
ſoutth weſt, and ſhineth 9. houres, 

The leſſer dog riſeth Eaſt and vnto the Nozthwardes, 
and ſetteth Welk and vnto Nozthwardes, andſhineth 13. 
honres 10. minutes. 

Che bꝛighteſt in Hydꝛa riſeth Eat and vnto the ſouth- 
wards, and ſetteth Melt and vnto ſouthwardes,and chy⸗ 
neth 1 1. houres and 7. minutes. 

The Lyons necke riſeth Calt Noztheaft, and to the 
Nozthwards,qſetteth welt Nozthweft, and ta the Nozth- 
wards, and ſhineth 16. heures 16. minuten. 
The K pons hart riſeth nere the Caf Noztheatt, and 
ſetteth — the Welt Nozthwelt, and ſhineth 14. houres 

50. minutes. 
| Che Lysns backe riſeth neere the Noztheaft any by 
Eaff, and ſetteth neere the Nozthweſt ana he wealt, and 
winetd 16. houres 26. minutes. 

Lhe Lyons taile riſeth neere the Caſt Noztheaff, and 
cetteth — the Weft Nozthweſt,andſhineth 1 5. houres 
12. minutes. | 

Lhe Rauens headriſeth niere the Eat ſontheaſt, and 
12 mms wen ſouthwett, andſhineth's.. /houres 
12. minutes. 

Che Rauens wing riſeth neere the Caſt ſouthealk, 
and ſetteth neere the welt ſouth welt, and ſhineth 8. houres 
50. minutes. The 


virgins riſeth Calf and to 
— — 
houres 4. minutes; 


4+ 
Betwien boots thighs,rifeth nerethe Nozthealt and 
by Eaſt, and ſetteth neere the Rozthweſt, and br Wet, 
and ſhineth 16. heures 20. minutes. 
Che South ballante riſeth neere the Eaſt outheat, 
— — — 9. urs 


— riſeth neere the Ealt and by ſouth 
and ſetteth neere the Uelt and by ſouth, and ſhineth 10 
houres 3 8. minutes. ä | 
The Scozpions heart riſeth neere the ſoutheaſt and 
by eaſt, and ſetteth neere the ſouthweſt and by Meſt, and 
ſhineth 7. houres. 5. minutes. 
. Hercules head riſeth neere the Eaſt Nozthealt,and ſek⸗ 
teh _ the Weſf Nozthwelt,and ſhineth 14. houres. z6 
nutes. 
Lhe Serpents head riſeth nere the Taff Nozthealf, 
and ſettcth necre the Welt Noxthwelt, , cet! 14. 
houres 40. minutes, 
Che Eagls riteth neere by Cat and by "Nozth, ard let⸗ 
„ e and by Pozth;and ſhineth 1 3- honres 

24, minutes, 
The Dolphins taile riſeth Eaſi and by Nozth,and ſet, 
hope of aan aer and by lth, andhineth 1 5. houres 57. mi⸗ 

rnes n 0 
Regiment The Goates faile riſethneere the Cat ſonthealk, and 
will 1 . and ſhineth 9. haures 20, mi⸗ 
we 4 n 0 

Aker The Mater pow2zers leg riſeth neere the Eaft ſouth · 
Ce ol — err and chineth 8. houres, 

minutes. 
5 2 ſus ſhoulders riſeth neere the Eat Nozthealt,and 
_ — Welt —— 14. houres 

; 2 5. 


Pegaſus 


— — 


Pegaſus legge rileth niere Nozthealt,and ſetteth nere 
The Whales tatleriſeth Caſt Southeaſt, and ſet⸗ 
teth Melt Southweſt, and chineth 7. houres 48, mi⸗ 
Furthermoze, if vou deſire to knowe the time ofany of 
thele-Farres beeing aboue the Yozizon in all 'Latitudes, 

Chapter-of Boornes 


thenrepaire to the e Paifer 
Regement lan the lea, ¶ Nuchall knowe it there by their 


declination : enen bythe ſame oꝛder that vau knowe the 
— ths Yazhon, bythe Sunnes decli⸗ 
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___ATableof thefixed Starrgs, 
L nele Scares being Soutn ttomſlanu.trun: tneſt etiru. to weſcebrucfre che 


11 Wnales backe. 5, 204 E 1420 Dal 113,20 UA 112.20 DA 
2 | Whales bellie. 5. 354 E 3:54 Dal 2 2.54 DA 
3 [Rarames horne. . 28 E F} 3.28 DAL 313.28 DA 
4 Aammes heal, + 5. 41 E | +44 DAC 4 545 DA 
na. f. 7% A. % 4 
6|orions left foote, 9. 23} H i F662 E 
7| >rions left ſhulder;\9* = L . 8 F 716 28 E 
dirk Ocions girdle. 9+ F A] ET 7. % El:8[6 %o E 
9 Vrion right ſhulder 1012 E 8.12 E 917 12 E. 
10 Orea t dogge. 11. 4 E 9. 4 . 1008. 4 E 
I 1]L.2fer dogge. (2. © 10.0 Fir, o E 
12|Bcighteſt in kydry.| [2+ 44 Mi los Heap. 4 E 
I 3] Lions necke, 2. 12 M 12.12. M 1311.12 E 
140 Lions heart. 2. 13 M 12.13 M 1411.13 E 
I Lions backe. 3. = t. © M|ry|12.0 
I O[Lions tayle. Zo 3 M 1.42 M 1611 42 M 
17 Kauenss head. . ö 3.2 Mäizg. 2 M ; 
I $]8agns wing, 154" * 3-19 6 3 M | 
I 9] virgins ſpike. 5:5 £1] NMI. 311 Mig. 71 M 
20 rwixt bo ot thighs. J. M 346 Mj:o 2.56 M 
2 1 Huth Balance, M F-16 MIz 1 4-56 M 
2.2 North Balance, 7753 M/z z 4:3 3 M 
23 corpions heart. 6.74 MM 237.54 M 
24 Hercules head, 7.14: MD 2 6.14 M 
| 25 [Serpentes heads 7.41 MDfz SEAT M 
| 26|rhe Rage. 10,19MD[:6|9.19 MD 
27 Dolphins tayle. I. 12 MDfzyſio. 1⁊ MD 
| 2 8'Goares tayle. [1.48MD]2 8[10,48MD. 
29 Water pourers leg. 2+ 12 48 DA 2911 1.43MD 
3 C|Pegalus ſhoalder. |3- 47 | . 1.47 DA 30 1247DA 
3 Iſoegalus leg. 4+ 12 24 3103.12 DA[3 102. 12 DAlz 11. 12 DA 
3 2[ Whales ta yle. * 4 DA 213.24 DA 3242.24 DA 32 at DA 
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{March tro the Much trotne| April trom the. Apri from the. Ni 
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This Table of the Equation ofthe @imne, feruet 
from the peare 1 54 5. where it hath his rote oz begin- 
ning, vntil 16 80,and in the yeare of 1681. if ſhall re- 
turne to the roste, adding therunto ons degree moze.As 
ſoʒ example: Jn the yere of 168 1. adde ont degree vpon 
the other degree that the roote hath,and ſo ſhal the pere 

of 168 1. haue two degrees of equation, and the peare 
of 1682. ſhall haue one degree and 45. Minutes, 
which is to adde one degree vpon 4 5. minutes. that 
had the peare I 546. ic. And hauing paſſed auer 
136. ptares, vou ſhall returne to the 3 
| roote, adding 2. degrees. 1 
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odde minuts aboue che degree, which the true place ofthe 
Sunne hath. | | 

And if you deſire to verifie this moꝛe pzecifely,note the 
Declination ofthat degree , andofthe degree following: 
and take the leſſe from the mo2e,amd that which remay- 
neth, ſhalbe the difference of the declination from the one 
degree to the other:of which difference ye ſhal fake a part 
pꝛopoꝛtionallie, as are the minutes of the place of the fun 
vnto o. And this part ot minutes muſte bee added to the 
firſt declination ofif, and be leſſe then the ſecond, oꝛ mulk 
be taken from it, if it ſhall be greater, and thenthat rifeth 
thereofſhall be the pꝛeciſe declination foz that ſtgne, de⸗ 
grie, and minute, As foz example: Jn the peare 1 546. the 
tenth day of September, the Sunſhall be in 26. G. 33, 
M. ot Virgo,e the 2 5. G pzeciſe,thalcozreſpond,r, G. 36, 
M. of declination, And to verifiethe declination that com- 
meth to 3 8 minuts, which ismoze ofthe 26.G, you mult 
marke the difference that is from the declinationof26,G 
(which is one G. 36. M. ) to the declination ofthe 27. G. 
which is one G. 12. M. The difference is 24. M. Dftheſe 
you muſt take ſuch part pzopoztionally,as the 3 8. minuts 
beareth onto Co. which are almoſt two terces of a degre: 
Then the two terces of 24.03 16. which mult bee taken _ 
from one degree 3 6. minutes, which cozreſpond to the 26. 
G. ol Virgo, becauſe the declinations goe decreaſing, and 


remaineth 1. G. 20. M. and if the declinatios increaſe, vou 


mult adds ther eunto, as vou takeaway when they de⸗ 
creaſe, 
Another example for this yeare of x 567, 


Example fo2 the yeere 1 55 1. the 20. of Apzill, 3 find the 
true place ot the Sunne at non, in a degrees 54. minutes 
ol Taurus, then in ths table of the ſignes befo2e, I ſcek foz 
g. degries of Taurus, ta which doth anſwere fo the decli- 
nation 14. dsgres 3 2. minuts, and to the next degree fol- 
lowing doth anſwere 14. degrees 5 1. minutes, then 2 


Holeffer ont ofthe moze , fo reſteth 19, minutes. Then 
fozmea rule of tha, and ſay : if 60,minntes giue 34. mi⸗ 
© nutes,( which 54. mintites doeth reſt befoze of the 9. de⸗ 
grees of Taurus)how many doth 19. minutes giue, which 
19, minutes are the diuerſitie of the 9. and 10. degrees of 
Taurus.98 Aſinde that 14. minutes giueth 17. minutes, 
and G. ſeconds, which 17. minutes and õ. ſeconds, J adds 
tothe 14 degrees. 2 3 minutes, which anſwereth to the 9 
degrees of Taurus, And it commeth to 14. degrees 4.9. mis 
nutes,and6.ſeconds,which is the true declination of the 
20.day of Apzill, Anno.1 561; 

It is alſo to be noted, that I adde theſe 17. minntes and 
6.ſecondes,becaule the declination doech increaſe: foz if it 
decreaſed,if were to bee taken out ſomuch, andthe reſt 
is the declination, s igthe declination foz the 
twentie of Ap;ill, in the yeare 1 561, 
fourt&ene degrees, 49-mis 
nutes, and ſire 

ſeconds, 
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he trauailers, Sea- men, and 
Mariners of England. 
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Auing of late gentle (Reader) receiued 
il trom the expert Artificer, Robert Norma, 
. y his booke entituled: The new Attractiue 
(ho of the great good wil & affection he 
(I N beareth, hath attribuited in his dedication, 
A that which Iacknovvledg not tobe due) in 

the which amõgſt other diuers vertues & properties oft he 
Magnes or Loadſtõe, he entreateth of the declining of the 
Needle touched ther with, from the plain of the Horizon, 
(a matter neuer before found or writtẽ of by any.) For the 
further behoue & benifite of all trauailers and Sea- men, I 
took occaſiõ to enlarge the ſame withthis diſcourſe of the 
Variation or the Compaſſe, wherein Ihave handled the 
whole variety of that ſubiect, both practically, and Mathi- 
matically, to the end I might partly ſatisfie both the vulgar 
and alſo the learned ſort. For knowing the variation of the 
Compaſſe, to be the cauſe of many errors and imperfecti- 
ons in Nauigation, and perceiuing that al thoſe that haue as 
yet gon about to giue rules in that art, haue left this (being 
a principall point, and euen the ground ofall the reſt) vn- 
touched, or at leaſt ſo ſlightly handled the ſame, that little 
or no benefite could be gathered thereby: I haue heere ſet 
downe the ſundry waies to obſerue the ſameatall times & 
places, that the inconuenience being known, might be cõ- 
ſidered off, and auoided Wherin, although my chicfeſt in- 
tent hath been to pleaſure thoſe that ſhal haue occaſion to 
put the thing in practiſe by their owne trauaile and expe- 
rience, yet becauſe ſome ofthe rules are deducted from the 
A2 fountaines 
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fountaines ofthe Methematical Sciences, and wrought by 
the Doctrine of Signes and Triangles, which maye ſeeme 
ſtraunge in our Engliſh tongue, & wherwithfew Sea-· men 
are yet acquainted, I may ſeeme to haue miſled of my firſt 
goo d meaning, but I wold wiſh the to chooſe that which 
13 plain and conformable to their capacities, & make their 
profit thereof, and for the reſt vnderſtand, that of ſuch ob- 
ſeruations as they themſelues cannot preſently apply to the 
purpoſe, by others, that are throughly inſtructed in theſe 
Mathematical ſupputations, or by themſelues when they 
ſhal attaine to the knowledge therof, may be inferred ſuch 
effectuall matter, as is by theſe rules & precepts Nene 
Wherfore I would haue al Sea-me to vie ſuch diligence in 
their trauails, thatno opportunity be omitted whe,or wher 
any obſeruatio may be made, either for the yariatio,or la- 
titude of places, or any other neceſſary point incident to 
Nauigation, & therofto keep continuall notes & memori - 
al. Fot theſe obſetuations there needeth notmany trouble- 
{ome inſtruments, onely for the variation, the new inſtru- 
ment in the end of this treatiſe I preferre before all other. 
And for eleuations, a plain: Aſtrolobe exact. u. ade, & a 
croſſe ſtaffe are ſufficiẽt.¶ The Globe wer alſo a very good 
& neceſſaty inſtrument:for beſides many pleaſant conclu · 
ſĩons that may be tried by it, it dothᷣ lighten very much the 
conceits: for vnderſtanding diuers importãt points, but it 
is too troubleſõe (or otherwiſe not fit for euery Marriner) 
to be caried to the ſea. Vnto the which may be added the 
2 inſtrumẽt, for takin go fdiſlaces,& making 
deſcriptions vpõ the land. With theſcinſtruments,and the 
failing compas and Marine pens Une ob al waies to be 
vnderſtood the principal, and moſt neceſſarie inſtruments 
for Nauigatiõ, for by them only, any voyage may be made, 
but without them no Nauigation can 2 perfo/ med, ) the 
whole worlde may be trauailed, diſcouered, and diſcribed. 
Theſe are ſufficient fora perfecte Mariner, and more then 
thele wet ſuperfluous,only te running en, 
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and ſuch like appendances, of other excepted. 

But to haue all theſeinftruments,and not to vnderſtand 
the grounds how to vſe the, wete a great va nity. Therfore 
I wiſh al ſea-men & trauailers, that defireto be cunning in 
their profeſsiõ, firſt to ſeek knowledge in Arithmatike, & 
Geomatry, which are the groundes ofall ſciences, and cer. 
tain arts, ofthe which ther is written in out Engliſh tong, 
ſufficient for an induſtrious & willing minde to atraine 
to great perfection: whereby hee nuy nor onely iudge 
of Inſtruments, Rules, & precepts giuen by other, but alſo 
be able to correct them, & to deuike new of himſelf. And 
this not onely in Nauigation, but in al Mechanical Scien- 
ces. As by the ſtudious practiſe and exerciſe in theſe Arts, 
haue attained to rare & ſingular knowledge: In Architec- 
ture Vitruuius the Romain, in painting that famous Ger- 
main Albertus Durerus: and in building of ſhips, Mathew 
Baker our country mã: & others in other faculties, as they 
haue bene moſt ſxilfull herein, ſo haue they excelled. Ha. 
uing theſe helps & groundes, withthe inſtruments before 
ſpecifie “ Mariner may be able to make deſcriptiõ in plat 
ofthe coaſts and countries, & of the banks, rocks, & holds 
in the ſea. with the depths, & other neceſſarie notes obſer- 
ued in his owne trauails, perticulerly & effectually accor- 
ding vnto the truth (which is the chiefeſt part required in a 
perfect Mariner.) Andnot be alwaies tied to the reportes 
of other, or to the Portugale, or ſpaniſh Marin plats,which 
are made by the card- maker of thoſe countries, men that 
are no trauailers themſelues, but doe al things therein, by 
information, & vppon the credite of others, which onely 
commit to memory the forme & maner of the Sea coaſts, 
with making ſome few notes of the lying of one place fro 
another, which can neuer be ſo perfect, as the deſcriptions 
that are made vpõ the preſent ſight and view of places, al- 
beit he be neuer ſo sxilfull and cunning that ſhal ſo carrie 
the ſame by memorie;how much les the by the ynskilful- 
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as miye appeare by the deleriptions of their one coaſtes, - 
which are verie groſly and vnperfectly done, whereas the 
marin Plats ought to bedeſcribed by ſuch a: can giue rea- 
ſon, & ſhe obſeruation of euery perticulatitie contained 
in the ſame, aſwell for the latitude of places, as the lying by 
the compaſſe of the Capes, Head - landes, pointes, landes, 
Baies, Rocks Sholds, &c. one from an other, andthe diſtan- 
ces between them. The errours of thoſe deſcriptios, I may 
not attribute to the card-makers, but to the vnskilful ſea- 
men of thoſe countries, for if they were otherwiſe, as they 
haue been accounted the moſt skilfull of the world, thoſe 
errors could not haue cotinued as they do:tru it is,that for 
theirgreat trauails, they haue been worthily famous aboue 
all other nations, till now at length our Country- man Sir 
Frances Drake, for valarous attempt, prudent proceedings 
& fortunat performing his voyage about the world, is not 
onely become equall to any ofthem that liue, but in fame 
farre ſurmounteth them all. But thoſe catd - makers, and al 
other that collecte and gather Hydrographicall, and Ge- 
ographical deſcriptions of other mens trauails or reports: 
as their paines may be great, and deſcrue due cuniendati- 
ons, ſo their doings may bring cõmoditie diuerſly. And in 
this behalf Abrahamus Ortelius in his Theatrum, hathde- 
ſerued immortal praiſe, for collecting together; and redu. 
cing into one commo dious volume, the dyuerſe Plats and 
delcriptions, made by diuers & ſundry men. But amongęſt 
al thoſe that haue made Geographical deſeriptions, I cãnot 
a little meruelat GuliclausPoſtelius,who being a famous 
learned man, a great trauailer and Coſmographer, & deane 
of the Kinges profeſſors in the Vnwerſity of Paris, in his 
vniuerſal Map, An. 15 8@ beſides that, it is generally hand- 
led after ſuche a groſe and confuſed manner, that it might 
ſeeme rather to haue come from ſore rude vnskilfull, the 
from him ſo famous a Doctor, hath alſo in the imagined . 
Countries about the Norrh Pole, ſo corrupted it with his 
8 
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ſuppoſed lands, diuers people, at the Georgians & Hyper- 
borians, and aſsigning there to bee the higheſt hilles of the 
world, and the people dwelling on them, to haue the cõti- 
nuall light ofthe Sun, Sueta, Zemlia found by the enyliſh- 

men, An. 155 o. the holy Land, the place of the chiefeſt fe. 
liciey, the Hiperborea fields, & therfore the felicity of the 
Moluccas, with many other ridiculous abſurdities: That by 
the groſe errors of this learned man theſe matters, Tam 
taught,that whatſocuer fame 'goerh,oropinis is conceiued 

of any man for profound learning, and ſmooth deliuerin 

of their conceits,or whatſocuer great promiſes are by the- 
ſelues made in theſe artes, to iugde of the according to the 
works that come fro the, & not otherwiſe to be deceiued. 
For auoiding prolixitie in this my Preface to ſo ſmall a 
volume, I referre theegentle Reader, to the worke it ſelfe. 
Ver by the way it ſhall not be zmiſſe, that I comend ynto 
ou the Table of the Suns declinatiõ (or Regiment) made 

y R. N. which is calculated for the preſent time, & diffe- 
reth not from the truth in any place aboue one minute, 
wheras inal other hetherto made & extant, there are great 
errors. Therefore, ſuch as other wiſe cannot from time to 
time calculatetheir declinatiõs, according to y plac oft he 
Sunne to be giuen by the Ephemerides, and tableòf decli- 
nation of Reinholdus, may boldly vſe this regiment for 20 
yeares, without any ſenſible error, And ſo wiſhing my tra- 

uailes in this treatiſe, may do ſuch good as I meant, I 
commit the ſame to your gentle conſtructions, 
K your ſelues to the Almightie.At Lime- 
Hhauauſe the 26. of September. | 
; Anno.1 5 81. 
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Of the Variation ofthe Com. 
paſſe or magneticall N edle. 


Chapter. 1. 


Compaſſe, is pzoperly the Arke of 
the Poꝛizon contained betweene 
the true Meridian ot anꝑ place, x 
1-5® the Pagneticall Meridian of the 
t ame, and is denominated to bes 
s ) Calterly, oz Weferly, actozding 
RHP to the position ofthe Pagneticall 
Meridian to the Eaſtwardes oꝛ Meſtwardes of the true 
Meridian: And may be accounted either from the Rozth 
parte, oz the ſouth parte thereaf,but vpon oppalite points 
it hath contrary denoniinations, © 2 
The Magneticall Meridian, is fo be bnderſtood a great 
circle paſſing by the Zenith and the Pole of e agnes, 
deuiding the Yozizon info fwo equall parts croſſing the 
fame at oppoſite points: which interſeckions oꝛ croſſinges, 
are ſhewed bythe Needle, oz wiers of the Compas, tous 
ched with the Magnes oz the Loadltone. 
The Azimuth ofthe @nnneis a great circle,paſſing 
by the Zenith; andthe true place ołthe Sunne: croſfing 
the Pozizonat right angles in oppoſite points, and diuis 
ding the ſame into two equall partes, and it is ſaide to bee 
giuen when the diſtaunte thereof kram the true Peridian 
is knowne. | | | 
The Azimuth ofthe Sunne vppon equall eleuations 
in fozenoone az afternoone- , haue equall diſtaunces from 
the true Meridian, ſo that the middle point of the whole 
difference of any twa Azimuths obſerued vpon equal ele⸗ 
nations in fozenone 82 afternone,is the true Peridian, 
This difference of Azimuths, is found vpon the —_ 
| ö me 
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Ofthe Compaſſe. 
ment of Mariation, by adding together the Uariations of 
the ſuns ſhadowe,at equal eleuations in the ſoenone a 
afternoone, The halfe whereofis the diſtaunce ofthe g+ 
zimuths from the true Peridian: the which compared 
with either of the ſame Uariations of the ſunnes ſhadowe, 
the difference ſhall bee the Uariationofthe Needle, from 
the trus Peridian, 2 
On els ſubtracding the leſſer variation of the @unnes 
chadawe, fromthe greater (at equall eleuations) the halle 
of the remainer ſhall bee the true Uariationof the Nevis 
from the Meridian. | 
But the Azimuth of the Bunne being otherwiſe giuen, 
and the Uariationofthe ſhadow likewiſe giuen, the diffe- ⸗ 
rence betweene them, is the variation ofthe edle. 
The Variation of the Sunnes ſhadow, A call the Pos 
rizontall diſtaunce betweene the Azimuth of the @unne, 
and the Pagneticall circle, which are repzeſentedin the 
Jnlfrument,by the ſhadowe ofths line,andthe Needle, 
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Ofthe Variation 
The ſecond Chapter. 


The manner how to vſe the inſtrument 
of Variation. 


rt you mult place the inffrument vpon 
712 A. ſome ſtoœle, oz other thing that is flat, ſo as 
| it may ſtand leuell, e the Plummet in the 
Standerd which is placed at the Nozth 
PI end ofthe fired Ilie, map fall perpendicu- 
=== [arly., with the line in the ſame Standard. 
Pou mult haue regard that in remoningthe inſtrument 
fo the ſunne as hee goeth about it may alwayes ſtande lg- 
uell as afozeſaid, "Iv" 

Pou are then to conſider, that the ſtring that reacheth 
from the ſouth parte of the Juſtrument to the top of the 
Candard, is the chiefeſt ring to giue the ſunnes ſhadowe 
Which mult be ſo directed by turning the anffrumentes 
South ſide to the Sunne wards, that the ſhavowe of the 
ſame maye fall directly longſt vppon the lynv «cwuth and 
Nozth inthe fixed Flye,foz it 8nght not to croffe oꝛ decline 
from the ſame lynein any part, but ifit do,you mult ſeeks 
to refo2me it, vy ſetting the ſtandard moze vpzight,o2 re- 
mouing it af the ſouth end, 

Then mult you alſo ſee, that the ſtring that is faffned 
ta the hoape of Bꝛaſſe that innironeth the fixed Flye,may 
bee ſo placed that it agree Juffly with the ſhavowe of the 
fozmer lyne, and the lyneof ſouth and Nozth in the fired 
Flie,in ſuch ſoztthat both the ſhadowes may be as it were 
bidden in the ſaid line ofthe Flie:which you may do aptly 
by turning the ſaidhoope,and remocuing the ſame lyns at 
either ſive of if, as you ſhall ſee cauſe, 

The Inſtrument being duly placed in fozme afozeſaid, 
it differs nothing from the Compalſſe of Uariation, but 
onelp in this point, that whereas the Flie ofthe compaſſs 

of Yariation,is ſo turned by vertne of the —_—_— 
3 ters, 
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wiers, that the Nozth point the th che ws the Pole 
ofthe Pagnes, oz — ron this Inſtrument, 
the Nozth point of the Nevdle dooth lupplie that, which 

the Nozth points Ts ſhould doo: And the Nozth 
— of the Flie which is fixen in the bottom o the In⸗ 
ſtrument, dooth alwaies aunſwere to the ſhivowe that 
the Dunne gineth, 
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Howto finde the v variation of the Needle or Compas at 
any place,theeleuation of the Pole, and ſcituation 
of the Meridian vnknowyne. 


HERES Venyou would abforue the variation in 
np place;youmult begin in the fozenone 
che ſdoner the better, and the moze effectn« 

a V/IN all may your obſeruations bee, doe thus, 


| lye the height ofthe Sunne, lo pour moꝛe 

eaſe it wan? ve beſt foz vouts note the ſame, when it agree- 

ett to be iuſt vpon a degree, without anyconſideration of 

minuts, oꝛ fradions, andat the inſtant ofthe ſame height, 

turne your inſtrumenttathe Sunne „ lo as the ſhadowe 

of the lines map fall iuſtly vppon the line of the ſouth and. 
nozth in the fired Flie. 

Then, when the Needle doth ſtand, looke diredlyouer 
the Nozth point ofthe Needle, what degree and fraction, 
(if there be any) doty anſwer vnto þ ſame in the fixedflie, 
that is fo ſay, howgmang degrees it is from the Nozth of 
the fixed Flie, which you chall note diligently, and maye 
ſay{hat ſo many degrees, ec. is the variationof the Suns 
thadow from the Nozth, as the Nozth point of the Fly is 
from the Nozth point ofthe Neevle, either Eaſtwards oz 
Weſtwards as you ſhall finde the ſame. Thus may you 
obſeruediuers times, vpon ſeuerall degrees _ ation 
kleuatiou 


Take your Aſtrolobe, and obſerue du - 
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eleuatien. And like as you — — ION 
alſo obſerue the @unnes eleuation in the afternone vpon 
the came degreeofheight,and with the ſame ſide of the A- 
ſtrolobe and Inder turned towardes the ſunne, as it was 
in ths fozenone(foauoiding oferrour that may bee inthe 
Inſtrument) noting at enery height, what you finde the 
variation, And when the Stmnecommeth to the Pert- 
dian, it ſhall be good that yon exactly obſerue his eleuation 
vpon the ſame, foz knowing the trus latitude ofthe plate: 
all which you ſhall ſek downs i in _— Wann 


Example. 
In Limehouſe the ſixteenth of Octo- 
ber. Anno. 15 80. 
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OftheCompaſle. 

The eleuation of the Sunne vpon the Me. idian.25.d, 

de ahe doclination 12. d. 300. Which Ladde to the eleua- 

tion, becauſe the Sunne hath ſouth declination, andtherof 

amounteth 3; 8. d. 287%. the eleuation of the equiuoctiall, 

the which l ſubſtract from 90. d.the reſt is 51. d. 320. the 
eleuation of the Pole Artike. G 

Now are you to conſider, that out of the greate Waiias - 
tion of a ſhavowe vbppon any degree ofthe @unnes eleua⸗ 
tion, is to be taken the leffer ol the ſame degrees eluation, 
whether it bee in the fozenoone oz afternoone (except the 
ſame variations bee both ons way from the Nozth of the 
Needle, which then are to be added) the halle oftheremai- 
ner, is the variationofthe Needle,oz Compaſſe, from the 
Pole oz true Peridian. 

An the fozmer obſeruations,J do finde the greateft va- 
riation in the fo2enoone,fo2 at 17. d. tleuation. the variatis 
is 52.0.3 5. from Nozth, to Melt: And at the ſame ele⸗ 
nation inthe lozenone, J finde the variation to bee but 
30 DO. N Nozth to Ealt. q take the leſſer out of the 
greater, and finderemaining 22. d. 3 5. . the halle thercof 
is 115.17. . So mult J ſay to che Pole Articke, and 
true Meridian line that pafleth to the pole bysur Zenith 
at London to the TWeftwards ofthe Nozth that the Nce- 
dle ſheweth. and thercfoze the Ntedle oꝛ Compas varicth 
from the true nozth, 1 1.8. 17. , tothe eaſtwardes. 

Alſo at 2 5. deleuation in the fozenone,the variation is 
22. d. 0. ram Nozthto Meſt, at the ſame eleuation in 
the afternone, the variation is. o. d. 8. from Nozth to 
Welt, Now becauſe the variations are both one waye, 
(that is ts the Weftwards) J adde them together (and ſo 
ought vou to doe, as often as vou finde the variations ſo to 
agree) J finde that they amount to 22, d. 2 8˙ the halle 
thereofis 1 1. d. 14. which is the variation. 

The variations ofthe Needle 02 compas by the fozmer 
obſeruations,ars ſet ont towardes the right hande againſt 
euery degrees eleuation, and conferring them altogether, 
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Ofthe Variation 
J doo finde the true variation of the cedle a: Compas 
at Limehouſe to be about r 1-d.;.03/7 rd)! 0 a paint 
of the Compaſſe iufk oz little maze, s thatina Compas 
whoſe wiers are ſet directly vnder the flow2e de Luce, che 
Nozth,and by Meſt, and South and by Eaſt pointes doo 
ſhew the true Meridian. 


The eleuation of the pole and p ace * 3 ginen, 
how vpon the Globe, to find the variation ofthe Nec- 
dle by any one obleruation tber! in forenooneor af- 

ternoone. N 


The fourth Chip | 


e the timer declaration,the mk ways 
do trie the variation, is by comparing ot 
the ſeuerall cozreſpondent obſernations 
of the dunnes sleuation int he fazenoone, 

05 Wy with thole ofthe afternoons, is that if the 
_ SunneGouldbe obſcyred,o2 by anyother 
occaſion like obſeruation cannothemadeinthe afternoon, 
then the fozmer rule giueth not the defiredpurpoſe, Ther⸗ 
foze J thought godto ſhew, howe by anie one  obſernation 
in the foze oz afternoone,the eleuation of cb ole t plate, 
ol the Sunne giuen , you may knowe the true Meridian 
and the variation ofthene&dle from the fame inany place 
which thing may bs done and aptly demonſtrated vpon þ 
Globe, but moſt exactly calculated by the Table of ſignes. 
Co finde out tte variation vpon the Globe, vou mult 
firſt ſet your Globe to ſtande duely acco2ding tothe elena⸗ 
tion ofthe For at the place pꝛopoſed. Then ſeeke in. the 
Ephemerides an of the edunne that dax, and 
— it with ſome ſmall pzick in the Ecliytic k of the globe 
And placing the Auswat ok altitude oz moueable verti⸗ 
tall, at the verticall point 93 Sa take the — 


* 
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ofthe ſunne obſerued by the Altrolobe oz other Jnffru- 
ment at the time pꝛopoſed, and note it jultlye vppon the 
ſame Quadꝛant ot altitude. Then turne your Globe and 
Nuadzant towards that parte ofthe Bozizon that the ſun 
was in at the time ofthe obſeruation, tyll the pzicke you 
made fozthe place ofthe ſunne in the Eclipticke,concurre 
and agree iuſtly with the elsuation marked in the ſapde 
Nuadzant of altitude :ſoſhall youſee the Quadꝛant ſhew 
vou vppon the Moꝛizon, the Azimuth and diffance of the 
ſunne from the true Meridian of that place, which you 
ſhall compare with the variation obſerued vppon the In- 
ſtrument at that inſtante ofthe Þunnes elettation. And 
ik they agree and concurre iuſt, then ſhall you be in the true 
and common Meridian, which ſheweth the Pole of the 
world, and Pole of the agnes oꝛ Loadſtone. But if they 
differ, you ſhal ſubſtrad the leſſer from the greater, the re⸗ 
mainer ſheweth the Uariafion, And ifthe variation vpon 
the Juſtrument be greater then the true diſtance of the A- 
zimuth from the Peridian found vpon the globe, the ſame 
ſurplus . be accounted foz variation ; vpon the contra- 
rie ſide ofthe r eridian: if it be leſſe, it is to be accounted 
on the ſame ſide ofthe Meridiant hat the variation is ta- 
ken, whether it be in the fozenoone oꝛ afternoone, Thys 
p2ecept needeth no further demonſtration, then the inſtru⸗ 
ment it ſelfe, ths Globe J meane. n | 
But foz example of the wozke, J take the firſte obſer⸗ 
nation, in the fozmer Chapter ſpecified, made at Lime- 


" houſe, the ſixteenth of Dctober, 1580, in the fozenoone, 


which is :7,0.eleuation eq variation 2. d. from Nozth 
to Melt. a. 

Firſt J ſet my Globe at 51. d.3 20. ſoʒ the eleuation ofthe 
Pole.Secondly, J take the place of the Sun. 2. d. 55 m. 
and note it vpon the Eclipticke. Thirdly, J note vpon the 
Nuadzant of altitude, the eleuation of the ſunne. 17. d. 
This done, i mooue the quadꝛant᷑ of altitude towards the 


Ealt at the bana ne the Globe till the paicke i 


hated tte hs * 
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Ofthe Variation 
the Eclipticke fo2 ths place ofthe Sunne, do agree iulklie, 


with the elenation noted vpon thequadzant of altitude, 


findthe true az imuth ſhewed by the ſame quadꝛant vppon 
the Yo2izon fo bee neereſt, about 4 1, fromthe Meridian: 
and conferring the ſame with the variation kound vppon 
the zaffcument 52.0.3 5 I finds the d;fference 11 d. 57 
and becauſe the obſeruation is noted to be in thefozenone 
fromthe Nozth to the UWeff, oꝛ South to the Eaſt, and 


the variation vpon the Anſtrument greater then the azts 


muth found on the Globe , J account the ſame from tys 
No2th to the Eaſt, oz from the ſouth to the TUeft , Do J 
conclude the variation at Limehouſe tobe about 1 1.5 from 
Nozthts Caſt, oz ſouth to Well, 4 


How to finde the Variation by Arithmeticall calculation 
vppon any one obſeruation in the forenoone or af- 
ternoone, the latitude ofthe place, and declination 
of the Sunne being giuen. 


The fift Chapter. 


Ebbe umme ofthe woozke is fo finde the 


PRUITT 


'23« 
65 ; 
* 


lune ofthe Yozizon betweene the mert- 
i ian and the azimuth of the ſunne at the 
FIN 1 1 ö time of the obleruation, which being com⸗ 
218 A pared with the variation found in the In⸗ 
ſtrument, the difference is the Wariation 
ofthe Needle, Foz attaining ofthe ſame arke. Firſt it is 
neceſſarte to haue the arke of the Equinoctiall betweene 
the ſanne at the time ofthe obſeruation and the meridian, 
which arke is thus found. | 
Pultiplie the tigne ofthe Sunnes Meridian altitude 
fo the day p2opeſed by the whole ſigne,the pꝛoduct deuide 
by the ſigne ofthe eleuation of the Equinogiall (oz the 
complement ofthe latitude) the quotient is the vearſed 


lgneo; ſhaft ofthe @smidiurnall arke, Which pou thell 
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note fo; the firſt number. 

Then againe multiplie the ſigne of the ſunnes eleus⸗ 
tion at the time of the obſeruafion,by the whole figne,and 
the pzoducte deuide by the ſigne ofthe eleuation of the E⸗ 
quinoctial,the quotient ſubtract from the number you firlk 
noted the reſt is the verſed ligne ofthe arke of the diſtance 
betweene the ſunne and the Peridian in the paralell 
that it is in foz the time pꝛopoſed, in ſuch partes as the ſe- 
midiameter ofthe Equinociall is the whole ſigne ; but it 
is neceſſarie befoze you apply it any further, to reduce it 
into ſuch partes as the ſemidia meter of the paralell is the 
whole ſigne, which yon may doe thus: Multiply this re- 
mainer by the whole ſigne, the pꝛoduct denide bythe ſigne 
of the complyment ofthe declynation ( which is the ſemp⸗ 
diameter of the paralell) the quotient is the verſed ſigns 
in his p20poztionall partes. 

This verſod ligne thus reduced and ſubfracted from the 
whole ſigne, leaueth the ſecond right fign, which you ſhal 
ſer ke in the Tables of ſtgnes, and thereby finding his arke 
you ſhall ſabtrace the ſame from the Qua dꝛant oz 90. d. 
the remainer is the arke ofthe fozeſaid paralell ofthe ſun, 


which is anſwerable oz cozeſpondent in degres and my-s 


nutes, to the arke ofthe Equinoctiall that you ſeeke. The 
reaſon of the pꝛecept is this. 

As the right ſigne of the eleuation of the equinoctial, is 
in proportion of the right ſigne of the meridian altitude of 
the ſunne or any ſtar: ſo is the whole ſigne, to the verſed 
ſigne of the ſemidiurnallarke. Andagain, as the right ſign 
of the meridian altitude, is to the tight ſigneof tho eleuati- 
onof the ſun or ſtar at the time of the obſcruatis, ſo is the 
verſed ſigne of the ſemidiurnal arke of the ſame to the eu- 
ceſſe ox difference between the ſame verſed ſigne and te 
verſed ſigne of the diſtance from the meridia. 

Foz the befter vnderſtanding ol the pꝛemiſes, J haus 
ſet downe this figure following, and wich the Reader to 
confider of the ſams with Os the 6, of on. 

2 et 
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Ofche Variation; 


Ft AMT. bee the meridian circle. BD the com- 
mon ſection of the meridian, and Equinoctiall theyr 
plaines, which is alſo the diameter of both circles. 

AD. che plaine of the Horizon. LHp. the paralell of the 
Sun, vrhich is deſcribed vpon the center Feat the diſtance 
FL.which is the fign of the complement ofthe declination 
AB. the arke of the eleuation of the Equinoctiall BO. the 
firſt * ſigne thereof AL,thearkeofthe meridian alty- 


tude LX. the ſigne thereof. AN the arke of the Sunne: 
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eleuation at the time of the obſeruation. NC. the ſigne 
thereof BD. the whole ſigne in reſpect of the former arkes 
and ſigues LR the Semidiurnall arke of the paralell. RS. 
the fitſt right ſigne therof SL, the verſed figne of the ſame. 
LI. rhe arke ofthe Sunnes diſtance from the Meridian IK 
the firſt right ſigne thereof. IG. the ſecond right ſigne 
which is equallto KF, L. the vearſed ſigne NE. whych 
is equall to KS. the difference of the twoo verſed ſignes. 
LS. and LK, LF. the whole ſigne in reſpectofthe arkes 
and ſi gnes ofthe paralell. 

Now as BO. is to LX. ſo is BD. to LS. Andas LX. to 
NC. ſois LS. to NE. Or elſe thus, As BO. to NC. ſo is BD to 


NE. 
Example. 
The 16. of October 15 80. in Limehouſe. 


The eleuation of the pole Articke 5 1. d. 32 The decli- 
nation f the ſunne 12. d. 30. The eleuation of the ſunne 
ebſcrued in the forenoone. 1. d. o/. The variation ofthe 
{hadow vpõ the inſtrument 52. d. 35 from northto weſt, 

38,28/. 90.07, 25.58“. 


BO. BD. * "> LS 
If62205.ziue ooo. - then 43784. giveth 703 86. 
38.287. 90. o/. 17. o“. 

BO.. BD, NC. NE. 
„ Againe,if 622 05,giue 100000. 2937. ſhall giue 47001. 

Noy out of LS, — 70386. 

take NE 47001. 

Reſt LK.—2 3 3 85. 


Then if LF. 9y6ꝛ9. che ſigne ofy. d. 30“. the comple- 

ment of the declination, giue F. Iooooo then IK. 13385 

giueth IK. 23952, the _— ſigne of the Arke IL. is — 
| 3 due 


Of the Variation 


due parts. The ſame ſubtracted frõ LF.100000.the whole 
ſigne, leaueth KF. or IG. 76048. the ſecond right ſigne of 
the ſame arke, whichis the firſt right ſigne of the arke IH. 
which arke you ſhall finde in the Table of ſignes to be 49. 
d. 30%. 24%. the complementvrherof to the quadtant is 40. 
d. 297.360. the arke IL. of the paralell betweene the ſun 
& the meridian, whoſe coreſpondent arke in the Equino- 
ctiall, is the arke that was ſought. ä 

Nowe hauing this arke ofthe Equinoctiall, vou muſt 
woke as followeth. | 

Multiplie the ſigne therof,by the ſigne ofthe comple⸗ 
ment ofthe declination,x denide the pzoduct by the whole 
ſigne , the quotient is the ſigne of an arke contained be⸗ 
tweene the ſunne and the Meridian, making right angles 
with the Peridian. This ſigne multiplys by the whole 
ſigne, the pzoduct denide by the ſigne offhecomplement of 
the Sunneselenuationat the time ofthe obſeruation, the 
quotient ſhalbe the ſigne ofthe arke ofthe Yozizon contai⸗ 
ned betweene the Azimuth ofthe Dun, and the Peridian, 
which is the arke that was pzopoſed to be found. 


3 DHNp. bee the Meridian. DAK. the Horizon. 
EAN, the Equinoctiall. M. the place ofthe ſunne in 
the heauen at the time of the obſeruation. LMO. the pa- 
ralell. H MB. the Azimuth orverticall circlepaſsing by the 
Sunne. A 1G, a great circle imagined to paſſe by the 
ſunne, and to croſſe the meridian at right angles. LAP. a 
great circle paſsing by the poles of the world, and place of 
the ſunne at the time of the obſeruation, commonly called 
the circle of houres, or circle of declination. CM. the ſouth 
declination of the ſunne, MP, the complement therof to 
the quadrant, MG, the arke betweene the ſunne and the 
Meridian of the former imagined cirfle, AAG MO. the 
Acke ofthe ſunnes paralell. EC. the correſpondent arke 
of the EquinoRiall, which are giuen in the former work. 
Mz. che Eleuation of the ſunne at the time ofthe obſerua · 
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P 


tion. MAH. the complement thereof. BD. the Arke 
ofthe Horizon intercepted betweene the Azimuth and 
the Meridian, whiche is the thing required to bee 
found. | 
An this figure the Reader is fo conſider the manner of 
the ſphericall triangles,and to compare the ſignes of their 
ſides,accozding to the doctrine of Copernicus, in the 14. 
Chapter ofhis firſt boke, t of Regiomontanus, his 2 5 and 
2 8 of his 4. books of triangles. 
As pC. is to CE. ſo is PM. to MG. but three of them are 
r 


Ofthe Variation 
giuen, therefore the fourth ſhalbe know en. 


Andas HM. is to MG ſo is HB to BD the arke that 
is ſought, which by three fitſt giuen is like wiſe giuen. 
. 


Theſecond part of the example. 


9o. o“ 40.290 36“. 77.300, 
PC. EC. PM, MG. 
If 100000,giue 6493 5,— then 97629. giueth 63395. 
37.00. 90. o.. Kae 22%. 
HM- MG, HB, 'BD 


Againe,ifg5630,2iuc 63395,—100000, giueti 66291. 


Whoſe arke BD, 41. d 3 1.22%, is the Horizontall dif. 
tance of the Azimuth of the Sun from the Meridian, the 
thing that was ſought. 

Nowe — ſame with the variation founde 
vpon the Anttrument at the inſtant of 17. d. eleuation 
which is 52. d. 3 5/, I finde it to be leſſe, and therefoze ſub⸗ 
ſtract it and ſo haue à̃ the, difference 11. d. 3.38“. And bes 
cauſe the obſernation was in the fozenone, and ge varia- 
tion vpon the inſtrument greater then the arke ofthe Ho⸗ 
rizon, betweene the ſunnes azimuth and the Peridian. 
therfoze I conclude that the variation is 1 1. d. 33 8”, fro 
South to Meſt, oꝛ Nozth to Caſt, which is the thing pꝛo⸗ 
miſed to be ſhewed, 

But comparing the ſame arke ofths Yo21izon 4 1. d. 31 
22%. with the variation found at the co2e ſpondent eleua⸗ 
tion in the afternoone, which is 30 O0. J ſubtrace the le ſ⸗ 
ſer from the greater, find the exceſſe 11. d. 1227. which 


ſhould be the variation. And becauſe the variation found 


vppon the Juſtrument is leſſe then the arke of the azi⸗ 
muth vppon the Hoꝛizon, J account the variation on the 
ſame fide of the Peridian, wyicht is from South to UWeſk, 
o No2th to Eaſt. 


This varietie betwerne the obſeruation made in the 


foze. 


Ofthe Compaſle. 
fozenoone, and that in the afternoone, pꝛoceedeth either ol 
the imperfection of the inſfrument,o2 negligence of the ob, 
ſeruer, Foz in the rule there can be no erroꝛ, biring greun- 
ded vppon Geometricall demonſtration, then whiqh, no⸗ 
thing can be moze certaine. 

The fozmer pꝛecepts and examples do ſerue when the 
ſunne dooth decline from tha Equinoctiall either Nozth- 
wards o2 ſouthwards. But it the ſunne be in the Equinoc- 
tiall, then the manner ofthe woozking is moꝛe eaſie and 
bziefe. Fo2 if you multiply the ſigne ofthe Sunnes ele- 
uation at time ofobſeruation;by the whole ſigne, and 
deuide the pꝛoducte by the ſigne of the eleuation of the Es 
quinoctiall, which is the meridian altitude, the quotient 
giueth the ſecond right ſigne ofthe diſfanceofthe ſun from 
the meridian, which is the firſt right ſigne of the comple⸗ 
ment ofthe ſame arke: andentring the Table ofſignes 
with it you ſhall finde his arke, which if vou ſubtract from 
the Quadzant oz 90. d. leaueth the arke ofthe diſtance of 
the ſunne from the meridian. And hauing the ſame wozke 
thus, Af tbe dane ofthe complement ir the eleuation ofthe 
ſunne at the time of the obſeruation, giue the figne of the 
fo;eſaidarke ol diſtance what ſhall the whole ſigne gyue: 
Multiplieand deuide, the quotient ſhalbe the figne the 
arke ofthe Yozizon contained betweene the Azimuth of 
the Dunne andthe Meridian. Which arke being compas 
red with the Uariationofthe Inſkrument in manner as 
befoze is ſhewed, giueth the variation required. 

But the ſunne being in the Equinocatall, if the place 
wher the obſeruation is made, be likewiſe vnder the ſame 
circle, then is the variation moſt eaſily obſerued fo2 that 
the Equinoctiall is the azimuth of Eaſt and Nleſt, there- 
foꝛe turning pour Inſtrument onelie to receiue the cha- 
dowe ofthe Sunne, and looking then to the Nozth point 
ofthe Needle , ik pou finde the ſame to aunſwere to the 
Quadꝛant oz 90. d. vou ſhall bee in the Meridian of the 
Magnes, which paſſeth by the Poles ol the woꝛld, but if it 
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doe differ from 90. d, the ſame difference is the variation 
of the needle. 

But admitting the obſeruer to be vnder the Equinocti⸗ 
all, and the ſunne to haue Declination, then the pꝛopoꝛti⸗ 
on of the figne of the complement of the eleuation at the 
time of the obſeruation , vn ts the ſigne ofthe declination 
ſhalbe ſuch, as the whols ſigne, is to the figne ofthe ark of 
the Hozizon included betweene the Azimuth of Gaſt and 
Melt, which is the Equinoctiall ifſelfe , and the azimuth 
ofthe ſun faz the time of the obſeruation, the complement 
wherof giueth the true Meridian, which complement you 
maycampare with the variation ſhewed vpon the Faltru- 
ment, the difference.is the variation. 

Diutr(s other caſes might be p2opoſed, and rules gy- 
uen fo; them, which foz bzeuity J omit. 

But one thing J thought good to admonith pon by the 
wap, that whereas J haue ſhe wed inthe ſirſt parte of this 
pꝛopoſition, the manner fo finde the twoo vearſed ſignes, 
the one ofthe Semidiurnall arke, the other of the arke of 
the biſtaunce ofthe ſunne from the Peridian. the firlk 
the ſemidiurnall ark being found and reduced intohoures 
and minutos of time, is ſhewed the iuſt halle quantitie of 
the Ay. And by the arkeofthe other likewiſe reduced, 
the houre ol che day , oꝛ the time contained betweene the 
— and the inſtant ofthe obſeruatid:as in the ſame 
ex e. | 

The verſed ſigne ofthe Semidiurnallarke, LS is gi⸗ 
nen 703 86. in ſuch parts as the ſemidiameter ofthe equi- 
noctial BD is oo. therfoʒe J reduce the ſame into ſuch 
partes as the ſemidiameter of the paralell LF ,is : 00000, 
and fünde it to bee 72095. whyche ſubtracted from the 
Whole ligne LF iooooo there reſteth SF 27 905. whych 
is the ſeconde right ligne of the ſemidiurnall arke LR. 
and the right figne of RH 16. d. 120. which is the comple · 
ment of the Semidiurnall arke LR wherefoze ſubtrac⸗ 
ting it from the Quadzaunt LH 90. d. reſteth 73. d. 480. 
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the Semivinrnallarke LR the ſame reduced into partes 
of time alowing 15. d. ſoꝛ a houre 15 foz a minute, x 17 
foꝛ a ſeconde of time, and foz euerie degr 4. minutes of 
time, foꝛ euerie minute 4“ and fozenerie ſecond 4 Ac. 
A finde the time ofthat arke from the time aſcendent, to 
the Meridian, which is halle the dap, to be 4. hourts 5 5” 
12“. and conſequently the whole day. being the 16 of Oc⸗ 
tober aboue witten, to be 9. heures 500.24“ long. 

This example may ſerue fo2 a general pꝛecedent, whiles 
the tquinoctiall is betweene the ſunne and the ele uated 
Pole, but if the ſuune bee betweene the eleuated Pole, 
and the Equinoctiall, then will the verſed figne fall ont to 
bee greater then the whole ſigne , and the ſemidiurnall 
arke to erceeve a Nuadzant, Wherefoze hauing reduced 
the ſame into his pzopoztionall parts, as befoze is ſhewed: 
ſubfrac from it the whole ligne, the ſurplus is the ſigne of 
the exceſſe of the Semidiurnall arke aboue a Quadzaunt, 
_— veing added to the Quadꝛant, gineth the ſemidiur⸗ 
nall arks, 

By rye other verſed ſane ofthe diſtance ofthe ſunne 
from the Meridian, which is LK. 2 39 52. in ſuchpartes as 
the whole ſigne oz Demidiameter LF is 100000-ſthtracs 
ted fromthe whole figne,isginen KF. y 604.8. the ſeconds 
right figne of the ſame ar ks of diſtance, and the ſirſt right 
ugne of 49. d. 30“. 240. which is the complement ofthe 
arke of the Sunnes diſtance from the Beridian:therefoze 
ſubtracting the ſame from 90. d reſteth 40. d. 29. 36 the 
ur ke ol the diſtaunce betwene the ſunne and the Meridi⸗ 
an, which beeing reduced into partes of time as befoze,gi- 
neth 2. houres 4 1/. 58//,andthe ſame (becauſe it is in the 
fozenoone) deducted from 12. houres the nooneſfced, re⸗ 
— 9. houres 180. 2%. the iuſt inffant ofthe time of the 
g . : 4 . 
But if this verſed ſigne be found to be greater then the 
whole ſigne (as it may when the ſunne is betweene the 
Equinogiall and the eleuated Pole, and befvze the hourt 

93. 
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oz ſixo in the moꝛning, and after the houre of ſire in the e⸗ 
uening) then doolh the arke of diſfance conſequentlye ex⸗ 
ceede a Nuadzant,the ſigne of this exceſſe is the ſurplus of 
the verſed ſigns aboue the whole ſigne. Whoſe arke added 
tothe Quadꝛant, giueth thearke ofthe ſunnes diſtaunce 
from the meridian, and reducing the ſame into partes of 
time, is giuen the inſtant oftime of the obſeruation, 

As by this meanes (the eleuation ofthe ſunne beeing 
pꝛetiſelyobſerued and latitude — the inffaunt of 
tyme of the dape ts gyuen moze eradlie , then by ante 
Clocke, Diall, oz other Infframent.Soifthere might be 
had a poztable Clock that would continue true the ſpace of 
40.02 50. houres together (if longer tyme the better) then 
might the differeiice of longitude of any twoo places of 
knowen Latitudes,which conuenientlye may be bee tra- 
natled within that tyme, bee alſomoſt exactly giuen. And 
in this ſozte trauailing andobſeruing from place to place, 
421 the Longitudes ol any Countrie bes perfeclye de⸗ 

cribed. | 


Another waie moſt generall, how to finde the Variati- 
on by one obſeruation, either in the forenoone or at- 
ternoone, the eleuation ofthe Pole, and declination 
of the ſunne being giuen. — 


The ſixt Chapter. 


Oꝛthe accomplichiug of this pzepoſition 
vou are to imagine a ſphericall Triangle 
N vpon the ſuperficies of the Globe, whole 
ee ſides mult be. irt, the poztion oz arke of 
| — SY the meridian betweene your Zenith and 

Atze pole, which is the complement ol the 
latitude. The ſecond the arke ofthe verticle circle contat- 
ned betwene your Zenith e the ſun,which is the comple- 
ment ofthe ſuns eleuation at the timeof the _— 


. Ac WWE oc 
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The third ſide is anarke ofthe circle of declination com- 
pꝛehended betwerne the ſunne and theeleuated Pole, this 
arke is found by adding, oz ſubtracting the declination ot 
the ſanne,to oz from, the Quadzantoz 90.d. which mult- 
be done with this conſideration, that if you be on the ſame 
ſide of the Eguinoctiall that the ſunne is, yon are to ſub⸗ 
tract the declination from the Quadzant. It on the other 
fide, to ad it to the ſame, ſo haue you the thee ſides of the 
ſphericalltriangls ginen. Then the ſubſfance ofthe wozke 
* conſiffeth in findingthe quantitie ofthe angle ofthe ſams 
triangle at the Zenith, fo: the complement thereof to the 
Semicircle oz two right Angles, is the Yozizontall di- 
tance ofthe unnes Azimuth, from the Meridian, which 
beeing compared with the variation of the nns chadowe 


vpon the Inſtrument, giueth the thing required. 
| C 
B — N 
* 27 G . e 


Et FACE. be the Meridian, wherein A. the Zenith, C 

L the Pole. AD. the verticall cirele of Azimuth of the 

Sunne paſsing by B. the place of the Sunne at the tyme of 
the ore won. Ja BD. the eleuation of the Sunne. BA. 

The complement of the eleuation AC. the complemẽt of 


the latitude. BC. the arke of the circle ot — 
2 the 


- — — 
— — 
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the chord of the ſame arke. FGE, the plaine of the Hori- 
zon. 5 

Now from tlie three angles of the triangle ABC. let fall 
3. perpendicular lines to the plaine of the Horizon. AG 
CH. and BK. and by the 6. ofthe 1 · of Euclide, theſe three 
lines ſhalbe paralels. 

Thea let fall a perpendicular line from C. vpon AG. in 
the point L. from B;. another perpendicular vpon the ſame 
line AG. at the point M. And from the ſame point A. e. 
rect a perpendicular line to N. which ſhalbe paralell and e- 
quall to LC. Then ioine B. and N. together. So haue you a 
riglit lined triangle. B AN. whoſe angle at MA. is equall to 
the angle A. of the ſphericall triangle ABC. By the 4. defi- 
mtiõ of the 11. Euclide, for the like reaſon is of obtuſe an- 
gles as ofacute or ſharpe. And the ſides thereof BM. and 
AN. are giuen BM, the ſigne of BA, and AN. equal to 
LC. the ſigne of CA. And the third ſide BN. is founde 
by ſubtracting the ſquare of NC. from the ſquare of the 
chord BC. as in the 47. ofthe firſt of Euclide. 

And in the right lined triangles, the three ſides beeing 
Fe the angles are alſo giuen, by the 4.4 45. &c, of the 

rſt of Regiomontanus, and by the 7. propoſition of the 
13. chapter of Copernicus his firſt booke. 


For example I take the former oberuation of 
the 16. of October. 15 8 o. and worke 
as followeth, 


The eleuation of the Pole CE. id. 3 2. the ſigne therof 
CH. 78297. The eleuation of the ſunne 53D. 17. d. o/. the 
ſigne thereof BK. 29237. The Arke BC, 102. d. 300 
the chord thereof BC,1 55970, The complement of the 
eleuation of the ſunne B A. 73. d. o/. the ſigne thereof BIZ. 
95630. the complement of the Latitude AC. 38. d. 28“. 
che ſigue thereof LC. 23 of. equal to id. Be 

| ow 
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Noweout of CH. 782 g. ſubtract NH. equall to BK. 
29237. Keſt NC. 59060. | 
Thea out of the chord BC · ſquared. 44328512576. 
Take the ſquare of NC- 2406883600. 


_— 


Reſt the ſquareof BN ————2 1921628976. | 
The root therof is 148059.the fide BN. by 
BN.148059 

So ate the three ſides of the triangle giuen · Q MN.62205, 


Now l finde the angle Ml. ſubtract from the ſquare of 
BAA. the bigger ſide, which is 9145096 οο. the ſquare of 
MN. the leller ſide, which is 3 86946 2025. Reſt 527; 63- 
4875. which deuided by the bale BN, 148059, giueth 
3 5631,the halfe thereof 362 14 is IN. the leſſer caſe or 
ſhorter part of the baſe deuided by the perpendicular line 
Ml. filling vpon the ſame from the obtuſe angle M. which 
ſub tracted from the whole baſe BN 148059 leaueth 1B 7 
9184. the greater caſe or longer part thereof. $ 
Now it is manifeſt that theſe two caſes or partsofthe baſe 1 
BI and IN are the ſignes of the twoo ſharpe angles IMB. 
and NMI made of the obtuſe angle A¶ by the perpendi- 
cular falling from the ſame angle to the baſe, and the arkes 
of them ioined together, are the quantity of the obtuſe an- 
gle NAB. 

Therefore to reduce them to the numbers of the ſignes 
firſt· for the greatet caſe BI making 3A che whole ſigne, 


- BM 
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BM. BM. BI. BI. 
If 95630. giue 1000. then ſhall 91845. ziue 96042, 


Thearke therofis 7 3.d.49.',38./7. Againefor the leſſer 
caſe, making AN. the whole fignefay- | 
MN, AN, © IN, IN. 
If6220x.giue 100000,—— then 56214. giueth 90376. 


Whoſe arke is 64. d.; 8. 45.“ And adding theſe twoarks 
together, they giue 138. d. 28.“ 23.“ the ar or quantity of 
the obtuſe angle NMB equall to the ſpherical angle BAC 
and deducting it from the Semicirele 180. d. there teſteth 
41. d. 31.“ 37.“ the angle EAD the Horizontal diſtance of 
the Sunnes Azimuth from the meridian, and ſubtracting 
that from 52. d. 3 5. the variatiõ found vpon the ihſtrumet 
from northto weſt in the forenoone, reſteth t 1. d. 3. 23.“ 
the variation of the Needle from the meridian, the thinge 
that was propoſed to be found. And comparing the ſame 
-with the afternoons obſeruation, you ſhal find it 1 1. d. 31. 
37. “, the cauſe of this difference Ihaue declared ir the for- 
mer chapter. 

Al the Keader bee delighted with varietie of demon⸗ 
ſtration of this matter, let him peruſe the 34 Pꝛopoſition 
ofthe 4. of Regiomontanus, and the 13. Pꝛopoſition of the 
14 Chapter of the firſt booke of Copernicus. | 

But whereas you lee this calculation to differ from the 
fozmer in ſome odde ſecondes, the reaſon thereofis not as 
it might be taken the different nature ofthe rules, but in 
wozking thereof,omitting the fractions in the deuiſions, 
— neglecting the pꝛopoztionall partes of the ſignes and 
arkes. 

In theſe examples J haue vſed the abzidged Table of 
oOo. the whole ſigne, which though it gine ſome eaſe 
in the wozking, pet it is not ſa ex ad as that of i 0000000. 
ol Eraſmus Reinholdus. Wato the which, with his Canon 
fœcundus anſwerableto the ſame, it the third canon of the 


Hypo- 
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Hypothenuſaes were annered, wee ſhould haue an entire 
Table foz the doctrine of triangles, that might wozthilye 
be called the table of tables. Mhichthing though Geor- 
eicus loachimus Rheticus, haue wel begunne and framed 
if overly from ten minutes to ten: pet is it left very raw ; 
Ip. foʒ ſach as defire the exactruthofthings.J haue theres 
foze foz mine owneaſe and vſe,calculated the complement 
of this Table, and almoſt ended, if fo2 the whole quadꝛant 
from minute ta minute:which if in the meane time be ſoꝛe 
J haue finiſhed, 7 ſhall not finde it extant by anie other, 1 
A wil publiſh it foz the commoditie of al ſuch as ſhall haue 
— to vſe the ſame foz Nauigation and Coſmogra⸗ 
phie. 


To find the eleuation of the pole, ſcituation of the Me- 
ridian, and variation of the Needle, at any place by 
the ſun, vpon two obleruations, either in forenoone 
or afternoone. 


Ihe ſeuenth Chapter. 


=2x Yereas in the thzee laſte Chapters, the 
/& $roundes of the calculations conũſt in the 

Eleuation ofthe Pole to bes giuen, which 
thing to know is no leſſe ditfieult, then the 
N — — fo; 
C the common pꝛeteptes, which as yet haue 
chiefly ben am fox the finving theragdoper only vpon 
the obſeruationof the ꝙ eridian altitude of the ®u1me oz 
ſcarres, oꝛ elſe vpon certaine falſe and groſſe rules of the 
guards and pole ſtarre. TherefozoJhausthought god 
that as A haue hewed the waytoKriowe the vartation, 
vppon any one obſeruation, either in fozenoone gz after- 
noons.the latitudeof the place pjeſuppoſed: Do likewiſe 
vpon two obſernations by the ſanne-; either in fozendons 
3 ſet downe 22 _ 

nds 
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finde the elenationof the Pole, ſcituation of. the Meri⸗ 
2 and the variation ofthe Needle in anie place by the 

obe. 

But this vou mult alwaies regard, that your two ob 
ſ:ruations map haue cmuentent diſtance ot time between 
them, the greater the better: o as the higher eleuation 
be not taken neers the Meridian, the lo wer elcuation, the 
neerer it is taken to the Azimuth of Gaſt o2 Met, oz to 
t je Yozizan the better, with which elettations you are fo 
note the difference of the Wunnes Azimuths oz. Warta- 
tions founde by the ſhavowe vppon the Jnſfrument-er- 
actlpe , foz without that the elenations onelie are in 
vaine. 1 


Firſt it is requiſite that your Globe be ſo fitted, that 


the meridian circle andthe Hoꝛizon docroſfe each other af 
right angles, and deuide themſelues equallie info @emits 
circles, And alſo that the QNuadzant of altitude(oz moone- 
able verticall) be placed dulie vpon the Meridian circle at 
the Zenith, ſo as beeing turned circularlie,it map touch 
the Yozizon equallie in euerie part. Theſe things veeing 
dulie conſidered,there needeth not anie further regard to 
be had foz placing ofthe Globe, onelie this ꝑou may reſpett 
in ſetting the Pole at aduentures aboue the Yozizon, be- 
twienit and the Zenith, that the ' 


mertdian circle may cut 
the Pozizonin iuſt degrees, ſo may your Quad ant of alti⸗ 
tude be placed in your Zenith iuſtly vpon a degres alſo. 
Then muſt vou faſten your Globe to the Boꝛizon, fo 
as it may rema ine immoaut able, hut in faftning the fame 
ꝛou muſt regarde that you fo2ce it not from one ſide of the 
Þozizon to anather, but that it reſt equiviftit in the ſame, 
baning paur Globe thus diſpoſed , it is ready foz pou 


and 
to applie your obſeruations vppon , which pouſhall thus 


dos.. l 13994 

Firtt, take your hegheſt eleuation, and note it vpon your 
Auadzant ot altitude, and place the ende of the ſaiv Qua- 
dzant vpon the Pozizon at 1015. 93 20 · . 3 


Ofthe Compaſſe. 
— ——————E—— 
tho moze conveniently, without impeachment will your 
triall bee made.) Then giue a paicke vppontheGlovbe 
in ths azimuth, that theNuadzant ſheweth at the degree 
of the eleuation noted vppon the Nuavzant , then a- 
gaine note the leſſer eleuation vpon the Auabzant or alti⸗ 
tude, and remodus the ſame vpon the Pozizon, (from that 
place wher it was — — of Eat 
oz Weſt (which ſhalbe neereſt the ſame) ſo many degrees 
as you finde the differences of azimuths betweene the twoo 
eleuations'by the thadowe of the fanne; vppon the inſtru⸗ 
ment ol Uariation,and Taping your guadzant of altitude 
vyan that point ofthe Yozizon:note alſo your leſſer eleua- 
tion in the ſame azimuth vppon your Globe. Thus doon, 
yau mut haue a pair ot᷑ Calliper Compaſſes, ſuch as may 
conueniently reach to 113. d.: ofthe Equinoctiall of your 
Globe, ( whichis a Auadꝛant, and the groateftveclinati- 
on ofthe Dun ) then you mul cd der which ofthe Poles of 
the wazldis eleuated aboue your Yoztzan, and whether 
pour declination be towards, oꝛ from that Pole, that is to 
ſay, whether the Sun be betweene the eleuated Pale, and 
the Equinociall, oz the Equinoaiall betwene the ſunne 
t the Pole. At the ſan be betwe@ne the Pole and the Equi- 
noctiall, then are you to detract the declination from 90. d. 
Ak the Equinoctiall be betweene the ſan and the Pole, you 
mult adde the declinationts 90. d. And take the ſame res 
maining oꝛ collected number ot degrees tc. with pour com ⸗ 
paſſes byon the Equinotiall, And ſet the one end of your 
com pas at the pʒicke made vpon your Globe, fo the highs 
eſt abſeruation, and with ths other end diſcribe an ar lle oz 
pace ofa circis, bppon the ſame ſide ołthe meridian that 
yout pzick.is on, com the merivianto the Yozizen. Then 
againe with vour compas vnaltered, ſetting the one fot in 
the pꝛick fo:the loweſt obſernation,deferibe an other peecs 
of a like circle crofſing  fozmer:the point —— 
1— 2 is thesleuated pole, tothe — 


hich 
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which ik vou remdouethe Quadzant of altitude, vou chall 
find what the eleuation thereofis, And the point that the 
ſame Nuavzant ſheweth vpon the Yoaizon, is the inter 
ſection of the Meridian and the Yozizon, the Yozizontall 
diſkaunce betweene this interſection, and ths azimuth of 
the leſſer obſeruation, ſubtracted from the Semicircle,c2 
180.d leaueth the Yozizontall diſtaunce of the ſame azi- 
muth from the true meridian, Bo haue pou the eleuation 
of the Pole, and ſcituation ofthe meridian, 

Nowe if you compare the Yoztzontall diſtance ofthe 
azimuth ofthe Sunne, kram the Meridian at the time of 
the obſeruation, with the variation by the ſunnes ſhadowe 
founde vppon the Jnſfrument, at the time ol the ſame ob- 
ſeruation, and taking the one out ofthe other, the remai⸗ 
ner ſhalbe thetrue variation, which pou are fo account, 
as in the latter ende of the thirde Chapter is ſhewed, . Do 
haue you giuen the eleuation ofthe Pole, the Meridian, 
— variation ofthe Needle, the thinges pꝛepoled to bet 

ewed. 


EXAMPLE OF TWO OBSER- 


uations madeat Limehouſe, the 29. of lulie 
15 8 t. in the forenoone, 


The firſt eleuation 2 1. d. o Variation too. d. 30 from 
North to Welt, The ſecond eleuation 0. d. o. Variation 
48 d.. from North to Weſt. Difference of the Azimuth 
92. d. 30. The Declination 16. d. 14 Northerlic- | 


Et DB. be the Horizon of the Globe. CAB. the Me- 
ridian circle. EGA. the Azimuth of the greater eleua- 

tionſhewed by the Quadrant of altitude ypon the Hori- 
zon at F,10,d.from the meridian circle of the globeC.FG 
the greater eleuation marked vppon the Globe at "Tk 
* 


3 5 


the difference of the Azimuth vpom che Horizon. yz. d. 
300%. E. the price of the leſſer eleuation marked vpon the 
Globe in the Azimuth AED. 

Then opening vour Compaſſes to 7 3. d. 46. of the E- 
quinoctiall (which is the complement of the declination) 
and ſetting one end vpon G. the point ot the greater ele⸗ 
uation,veſcrive with the other ende,an arke oz piece of a 
circle at H. 

This done, ſet one foot ofthe Compas vnalteredinE, 
the leſſer eleuation,and withthe other end deſcribe a peece 
of circle croſſing the loꝛmer on at H, this 2 

ce 3, 


— — 


W — — —— — 
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on ſhall be the eleuated Pole, 

Then ſet the Qnadzant of altitude vnto the point H. 
andit will che w the Peridian to croſſe the Pozizan at K. 
Do ſhall you haue the clenation ofthe Pole K HH. 5 1. d.. o: 
there about, And the true Meridian K Al And from K to 
D the Boꝛizontall diſtaunce 90. d.. which ſubtracted from 
KI. r 80. d. the ſemicircle of the Hoꝛizon, reſteth the arke 
Dl. 89. d. 3. the diſtaunce ofthe 4zimuthofthe firſt obſer⸗ 
nation from the Meridian l. which diſtaunce compared 
with the variation fonude vppon the Inſtrument at the 
firft eleuation 100.d.30”, anddevucted fromthe ſame re⸗ 
fteth-11,0,:. Therefozs J ſay, the true Peridianſhewing 
thc Pole artike is 1 1. d.: to the Meſtwardes ofthe Mag⸗ 
neticall Peridian ſhe wed by the Needle,and conſequent⸗ 
lie the Uariation ofthe Neovie 1 1.5. from: the Nozth to 

In this example the declination is ſubfracted* from the 
Quadꝛant, becauſe the ſunne is betweene the Equinoctiall 
and the eleuated pole, but if the Eguinoctial were between 
the eleuated Pole and the Dunne, then ſhould yan adde 
the declination to the Quadzant, and with that diſtaunce 
taken vppon the Equinoctiall with your compaſſes, pꝛo⸗ 
cid as in the fozmer example. 

Theſe examples that 3 haue ſhewed, and ſuch like ex⸗ 
perimentes to bee doone vppon the Globe „are ealie to 
bee conteiued, and the reaſons verie manifeſt; but the 
truth of the matter conſiſteth in the exactneſſe ot the in · 
- rrg and the oꝛderlie application and handling ol 

.. 

A might heere haue annered the manner, how vppon 
two obſeruations of the Dunnes eleuafion in fozenoone 
o2 afternosne, and ditference of the Azimuthes, totalcu⸗ 
late the ꝛemiſes moze exadlpe by the Table of Signes 
and doctrine of ſpericall Triangles: but that it is a verye 
tedious waie , and my meaning is rather to gyue the 
Reader a pꝛooſe of the pleaſaunt vie oftheſe i" 
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(which J thinke J haue ſuffientlie doone in the fozmer 
Chapters) then toc loie him at the firſt with the hard and 
painfull pꝛadiſe of manie examples. Notwithſtanding, foz 
the ſatiſfaction of ſome, I will bziefly (et ddwn the ground 
and ſumme of the wozke, which is this. 

The Complements of pour two eleuations, are t wos 
fid:s ofa ſphericall triangle not redangls. The angle by 
theſe two knowne ſides contained at the Zenith, is ginen 
by the difference of the Azimuthes oz Uariations vppon * 
the inſtrument. Wherefoze by the 28. cfthe 4. of Regio- 
montanus the third fide ( which is the arks compzehended 
—.— the twoeleuations) and the other angles mate 

eginen, 

Then haue you another like friangle,whoſe thzie ſides 
ars theſe:the firſt, one of the fozeſaid complemets ofeleua⸗ 
tion: the ſecond, the arke of the circle of declination, be⸗ 
tweene the Hun at the inffant ofthe ſams eleuation, and 
the Eleuated Pole. Che third ſide is an arke offhe Peri- 
dian betweene the Zenith and the Pole: which is the 
complezaent of the eleuation of the Pole,oz latitude ofthe 
place. 

The two firlt fives are alwaies ginen, Foz finding 
the third ſide, it is neceſſarie to knowe the angle that the 
two giuen fides containe, which is the difference of two 
angles, whereofone is an angle of the firſt Triangle gi⸗ 
uen, the other an angle contained betweene the arke of 
the circle of declination, and the third ſive ofthe firſt Tris 
angle,which angle is diuerſely found, and beeing founds 
and ſubſtracted from the other angle, oz that from it, the 
difference is the Angle of this other Trpangle: And ſo 
haue pou inthe Þphericall Triangle two ſides, and the 
angle by the ſame two ſides coatained giuen, Andby the 
ſame 28, ofthe fourth of Regiomoncanus the thirdſide is 
= the complement whereofis the eleuation of the 

ole, | 
* And the eleuation ofthe Pole, and declination ot the 

C4 Hunne 


N 1 _ 
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Dun being giuen the fourth Chapter ſheweth by one ob⸗ 
ſeruation, to finde the variation of the Needle, 


Of the Pole ofthe Magnes. 
The eight Chapter. 


Auers learned men haut iudged, and ſet 


that the meridian common to the Pole of 
the woꝛld, e the Pole ofthe Magnes (that 
Al is ta ſap, where the Needle touched with 

= the Magnes,ſheweth the Pole of þ woꝛld 
at the Jlands of the Acores, oꝛ neere there 
about, (but A find by great pzobabillity,that it ſhould be to 
the Weſtwards of thoſe Jlands,) From which meridian 
at the Acores, à account the beginning of Longitudes, and 
find our Meridian of London, to be from the ſame, 2 3. d. 
our Latitude as befoze ſaid, 5 1. d. 3 27. and the variation of 
the Compas oꝛ Needle. 11. d. from the Nozth to Lye ealt< 
wards, Now vpon theſe grounds J finde by calculation, 
the Pole of the Magnes,oz the interſcctiv ofthe two Mag- 
neticall meridians, vpon the ſaperficies of the earth, to ber 
from the Poleartik 2 5.0.44, tinlongitude 1 80.d, that 
is to ſap, 2 5. 5.440. in the fozmer common meridian, on the 
other ſide of the Pole, 

At may bee happilie that ſame of pon will be deſirous 
fo know the way howthis Magneticall Mole is found out, 
that you map applie the ſame to like purpoſe heereafter, 
Theretoꝛe J thought good to ſet downe the manner _ 
fomer calculation, by helpe ofthe declinations in * 
gure following, 


| 8 8 > 5 N, down as a truth (grounded vponrepozte) | 
11 


Example. 


Et Abe the Pole Artike, PEF.the EquinoQtial DAG. 


the common Meridian of the Pole Artik, and Pole be 
the 


Ofthe Com . 
the Magne: EA b the meridian for London. 
LOI the: Magneticall meridian of London, B, for the 
place of London , l the quantitie of the angle of Varia- 
tion at the ende of the quadrants BH and Bl. C the inter- 


G 


fection of the two magnetical meridians CL and CN two 
Quadrants of the ſaide Magneticall circles, including the 
arke LN the quantity of the angleat C. PAM the Semi. 
circle ofa Meridian croſsing the Magneticall Metidian of 
Londoninthepoint O.at right angles. 
Make out te quadrants IHK and LNK fo ſhall they 
„K 
| vy 


— — — A AY I I eo ooo — 


Ofkthe Variation 
Now haue you ABC a ſphericall triangle, two angles 
whereof ,and the common containing ſide of them, are 
giuen ABC. 1 f. d. a. the angle of variation at London, 
BAC. 156. d. 300. the complement of the angle DAE (the 
difference of the longitudes) to 2 right angles. And the 
fide AB. 3 8. d. 287%. the cõplement of the latitude of Londõ. 
And ina ſphericall triangle, not rectangle, whoſe two 
angles are giuen, and their common containing ſide, the 
other angle and ſides ſhall be knowwen,by the 31, of the 4 
of Regiomontanus. 
Wherefore the arke AC. the diſtance of the two poles 
halbe giuen, which is the thing required. 
For as the ſigne of BH is to the ſigne of Hl, ſo is the ſigne 
of BA. to the ſigue of AO. & three of them being giuen, 


the 4. is found. 
90. o“. 11.150, 39.28. 6.58˙. 
BH HI BA AO 


If i 000c0.giue-19509,—then 62205. giueth 12135. 


Now as AK is to AA(the ſignes I meane) ſois:£O to 

OT but the three firſt are known AK & AH, by their co- 
plements,aad KO the quadrant: therefore the 4 is giuen. 
83.2“ 51.32%. go. o. 52.40. 

KA HA KO Ol 

If 9926r,gine78297, then 100000, giueth 78879. 
And as B A is to BO, (thecomplement of thearke Ol. laft 
found) ſo is AE. to EM. the quantitie of the angle BAO. 
38.2 87. 37.56“. 90. o“. 81.127 
AB, BO AE EM 

If s⁊ 205. giue 61474, then 100000,giueth 98824 


So hating EA. 18. d. 120. the quantitie of the angle BAO 
Iſubſtracte tlie ſame from EG. 156. d. 30“. the quantitie of 
the whole angle BAC reſt MG. 75. d. 18“. the quantitie of 
the angle CAO, to the which is equall the opoſite angle 
PAD, Anda AÞ.isto h. is Abe KN. 


— 


— 


90. 


—— 


Ofthe Compaſſe. 
90.0, _ 75,18, 83.2 73.46. 
AP PD „ AK KN 
If 100000.giue 96726,—then 99261,ginethg6011', 


The complement of which arke KN is NL. 16,d.14/. the 
quantitit᷑ of the angle ABC. Aud as NL. isto NC, fo js 
AO to AC. Wherefore I ſay. 
16.14. 65.87. 25. 44 | 
NL NC AO AC. 
If27954-giuc 100000,—then 12 1333. giueth 43410. 


Which is the diſtance of the pole of the Magne: from 
the Pole artike vpon the former Hipothefis,the thing that 
was ſonght. 27 of 
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Ofthe Variation 
Ofthe point Reſp ectiue. 
The ninth Chapter, 


Se Auing ſhewed in the fozmer Chapter, 
2 EY vpon the groundes therein ſpecified , the 
Mplaceof the Poleof the Pagnes vpon the 
5)j ſuperficies ofthe earth: there reſteth now 
to be declared vt the point reſpertine, wher 
— it ſhould be, by the new pꝛopertie foundof 
the evecliningofthe Needle, beeing at this place foz Lon- 
don, 71 d. o as in the fozmer treatiſe by R. Norman. 
Firſl it is to be considered, that as the Magnetical me⸗ 
ridians do crolle themſelues at their pole befoze ſpecified; 
fo dotheir plaines like wiſe croſſe in a right line, paſſing 
by the laid Pole and the center ofthe earth, Then pzodu- 
cing a ſtraight line in the magneticall plaineof London, 
declining fcom the plaine ofthe Yozizon 7 1. d. 51“. where 
the fame doth croſſe with the loꝛmer common ſectie1 of the 
two plaines , thereby reaſon ſhoulde the poynt Reſpectiue 
bee. Which interſection J finde to be from the center of the 
earth 108 5. miles (aſter that rate of6o toa_degre in the 
equatoz,and 3 436.4. foz the demidiameter ofthe Earth) 
and the diſtance ofthe ſame from _ arts of — Wm 175 I 
miles,/ 40-4 


Ly For example. 44 
Et the cireles be as in the laſt demonſtration, then ſhal 
B be the diſtance of the pole of the Magnes from the 
Zenith B. Aud Q. the center af the Earth. QA. the 
axis of the worlde , QC the common ſection of the 
\ Aagneticallplaynes. BZ. the lyne of the Needles De- 
clination crolsing the ſaid common ſection at R. (which is 
the 2 Ref ede QT a ſtraight ling croſsing BZ. at 
right 


of 


*. y 
— 


w_* 


* { t > - 
E ** "7.x, JT 1 F 


right angles in X. QR. the diftance of the point Reſpec · 
— — the — of the earth, RS. the — — 
of from the axit. F irſt ĩt is requiſite to knowe the quantity 
ok thearke BC, which is thus found, as the figne oft > Alle 
gle ABC.11,d, 15/,hathynto the ſigne of the arke AC, 25 
.44'+ So hath the ſigne of the angle BAC. 156, d, 30. 
whichisal one with the ſigne of the angle BAD, the dif 
erence of Longitude 23. d. 350. to the ſigue of the ark BC 
which is 62.d, 460. Now as QM isto QCloisQX to Q. 
But the three firſt are knowen Q, the ſecond right ſigne 
of tlie arke CT 9,4: (the difference ofthe Arke BT,71, 
d.. AndBC'62:d.46;) Then QCtheSemidianicter or 
whole ſigne and , the ſecond right ſigne of the arke 
2 T. Wherefore QRſhallbe giuen by the 4, of the ſixt of 
Euclide. ain 
go.! 90. O. 18.10%. 


Q/ +» QC N : 
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— __  OftheVazation 
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1798. 750 giue 100000-——then 31178. giueth 31572, 


So haue I QR in ſuch parts as the Semidiameter of the 
earth. QC is 1000. which ( beeing reduced into miles, 
accounting 3436. :. for the ſemidiameter of the earth) do 
giue 1084 miles and '*,which is the diſtance of the poynt 
reſpectiue Rfrom the center ofthe earth Qypon the for- 


mer Hipotheſis of the variation & declination of the mag - 


neticallneedle, 
 Againc,as QQ is to CY ſo i: QR to RS wherefore Q 
and QR being giuen as before, and CY the ſigu of the ark 
CA likewiſe no wen RS ſhalbe giuen. 
L 25.4 , 
QC CY : ak RS 
If r 00000. giule 43410. then 315 72.giucth 13707, 


Which being in the partes of the ſignes, I reduce into 
miles as before and find the ſame 470,miles,and **.which 


is the diſtaunce ofthe point reſpectiue K from the axis of 


the world QA. By che former Hypotheſis, 


f Thetenth Chapter. N 

Ot che application of the variation, to the vſe of Naui- 

gation, 3 
SAX 47 Pn the Vipotheſis of þ pole of the Pag⸗ 
DET Anon the ſuperiicies of the earth, andthe 
roint Reſpectine in the bodye thereof, ac⸗ 


bonn; tothe fozmer calculations, might 


5 ve — many paſa — 
ee oe longitude e latitude o 8. 
e paint Relpectine br the declining 
ofthe Needle ſeeing this is the fir and onely experiment 


tzat hath bernt made oft , J cannot inferre any farther 
matter thereof than that which I haue alreavy ſet down, 
22 in other places , wee linde hot it 
willyol * 0 2 1 


Was And 


mu. AU wc.  A£#ld&@ad acc ct 
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_ OftheCompaſle. - | 
And as fo2 the variation ,if it were generally regular 
and cerfaine, as in ſome parte it ſeemeth to be: (that is to 
ſaie, from hence Mit wardes to Meta Incognita, Newes 
found. land, Florida, and that part ot the coaſt of America) 
then mig: there begiuen by it generall rules, tommodi 
dus fo; the vie of N auigation. | 06d dig 
And by the ſame Hypothelis ofthe Pole of the magnes 
at 2 5,44 from the Pole ofthe wozlde, the greateſt varia- 
tion ot the Needle in the Equinodiall,ſhould bs (at 90.0, 
ofLongitude) 2 5. ++: from Nozth to Caſt, and conſe⸗ 
quently the greateſk variation in the Paralell of 70 d. 
ſhould be (at the Longitude of 128. d. 5 1.) from Nozth to 
Eaſt 8 1. d. 140. And in the meridian ot 1 80. d of longituds 
betweene the two Poles (the Pole articke A meane)ethe 
ſuppoſed Pole of the Magnes, there chould the Nozth point 
ofthe neꝛdle oz compaſſe reſpecting his bet Jew the 
ſouth, and the ſouth point the Nozth pole of _” 
But in my trauailes to the Nozthealt partes, haue 
found this poſition of the Pagneticall Pole cleane rener⸗ 
ſed:fo2 Where as the angle of Aariation from hence Caſts -. 
wardesintheParalellof70.d.ſhouldencreaſeandgriow'. > - | 
wider, till it came to 8 1. d. 14. from;Nozth fo Eaſt as be? | 
foze , At the Jland Vaigats being in longitude from Lon- W105 
don. 58. N. and in the ſameParalellof70.d.where,by te 
fozmer Pipotheſis, the va Gould be 49.5. 22 fr m | 
ozth to Eatt. J nde the Herdle to harte 7. degrees from 3 vl] 
ozth ta Melt. And the like effg& J haue found by diners 
obſcruations in ſandzy other places of the'Caft partes,” 
Ehich obſeruations with many moze that I haue cauſed. - 
to be made, anddayly pzocure to be done in divers other 
Countriss,Jreferue, with intent (ic it hepoſible)toing7” — 
— 5 "hi fo2 the ſaluing of this apparant confuſed 
rrogu 5 9 N 7 © 1 SITS 12 82 08G) EIS 
At Ranubona cn Regensburg inBayazia, being tu lati·⸗ 
tne 48.5.5 2 c in longituds 36. d. 20% where, be the foz- - 5 
mer polition of the Pagnetitall Pols at 2 5-0,44', the 
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Of e nen | 


Uariationſhouldbe 16. d. 44. from Nozth to Eaff. Ges 
rardus Mercator found the ſame to be onelie 11.: as 3 ga⸗ 
ther by his placing of the Pagueficall Pole at 16. d. 22. 
from the Pole artike, vppon his obſeruation made at that 
place: which conſirmeth the retrograde qualitie in the va- 
riation from hence Eaſtwards, as afozeſaid,  - 
Which ſtrange varietie, 4 haueheere plainly pꝛopoſed, 
to the end that the learned ſoꝛt might conſider therof, and 
ſharpning their wits, ſee what pzobable cauſes 4 grounds 
they can alligne fo2 the ſame, Foz conſidering it remay- 
neth alwaies conſtant withont alteratid in euerp ſeuerall 
place, there is hope it may be reduced into method t rule. 


Aney lauen for the Variation. 
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Ofthe Compalle, 

Inſtrument wherein all ſcruple of doubts and vefects that 
might growe by other is quite auopded. Which beeing 
once exattlie placed with the needle vpon the line of ſouth 
and nozth, will ſerue without remouing foza whole dates 
obſeruation, the Index one ly beeing carried about wyth 
the @unne , to giue the degrees of Azimuth vpon the In⸗ 
ſtrument by the ſhadowe ofthe line thereof, and is other 
wiſe to bee vſed accoz ding to the pzeſcript rules of the foz- 
mer Inſtrument, 


Ofthe inconueniences and defeRes in ſayling. andi in de- 
ſcription of Countries, cauſed by the variation of the 
Compaſſe. 
8 The eleuenth Chapter. 


>» > Nall Sea Chartes generally , which are 
made without conſideration of the varia- 
tion, are committed great errozs and cons 
e fuſion. Foz, either the partes therein con⸗ 
Az} tayned, are framed to agree in their lati⸗ 
tudes by the ſkale thereof, t wꝛeſted from 

the true courſes that one place beareth from another by 
the Tompaſſe,s; elſe in ſetting the partes to agree in their 
dus courſes,they haue placed them in falſe latitudes, 02 as 
bzidged, oz ouerſtiretched the true diffaunces betweens 


In the Marine Plats made foz Newfoundland, the 
courſe ſet downe from Sillie to Cape Raſo is due weſt, 
which is found to be ſofoz our common ſayling Compatle, 
Whole wiers are ſet :. a point from Nozth to Caſt, not⸗ 
withltanding Sillie being in latifnde 50. d. iyttle moze. 
Cape Raſo in Newfoundland is found tu bee but in 46, d. 
Which is z3-d::4effe then the latitude of Sillie. 
1 T6 makeeſhew of refozmation ofthis erroz, . 
vy the variation and letting or the wiers inthe(' 
alte); to giue a light ot that — in eee 
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Dithe Variation 
haus placed in the plat againſte that toaſt a ne we ſkale of 
Latitude, ſome vppon the line ok Beuth and Rozth, and 
ſome other haue placed the ſame vypon the line of Nozth 
Moꝛtheaſt, and South Southweſt ( becauſe the point of 
tie Compalſe ſheweth the Pole neereſt in that placs) and 
haue furniſhed the degrees thereofagreeable tothe Latp. 
tude of Cape Raſo: and by that meanes haue had a dou⸗ 
ble ſaale oflatifude, one fo2 the Eaſter coaſts, the other foz 
that Meſt. But how farre the ſame hath berne from refozs 
ming the errour, o: giuing anꝑ helpe to Nauigation, you 
map eaſilp iudge. 

Others, to auoyde that errour ofthe difference in Lati⸗ 
tude in that voyage and courſe , haue vſed Compaſſes, 
whoſe wiers haue beene ſette dyrealp vnder the Nozth 
popnt, and thereby ſapling Weft from Sillie, haue fallen 
to the Nozthwardes of Cape Ralo abuut 50 leagnes, and 
in latitude neere 49. d. 

Dome other haue vſed in the ſame voyage to place a 
blanke Flie vpon their ſayling compaſſe ,which they haue 
remoued from time to time, as they haue indged the va⸗ 
riation hath altered;bp which way, albeit they may ſerme 
to keepe themſelues nierer the paralell, vet the ſame in 
Navigation wozketh the greateſt confuſion of all other, x 
therefoze is to be, vtterly aboliſhed, 

An dur vopages from hence Eaſtwards to . Nicholas 
in Ruſſia. and fo the Narue in Liuonia &c. The Marine 
Plats of the coaſtes are deſcribed by our Common failing 
Compaſſe, with conſideration ofthe variations at dyuers 
places,whereby the true meridians refozmedlyſef _ 
declyning from the paralell Peridians ot the piat, doe 
neceſſarie widen Nozthwardes , and ſtraighten to the 


—— — — — — 


Sauthwardes, contrarie to the true fone and nature of 
meridians. n chat is the belt 


meanes hitherto knowen. , to refozme.jnPlat 5 the ers 
rigs 
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Ofthe Compaſle. 


And albeit theſe places fond, verie well fo: thoſe Na- 
uigations , yet by meanesof the variations conſidered, 
the fozme of thoſe coaſtes is fo diſto2ted from the ryght 
fhape it ſhoulde beare , beeing fraely deſcribed vppon the 
globe oz otherwiſe in plaine,accozding to the trus latitude 
and longitude: Chat whereas the Narue (bet ing in Lati⸗ 
tude 59. d.. andin Longituds from the Peridian of Lon⸗ 
don 26. d. 100 . ſhould be from S. Nicholas .d. 400. in lõ⸗ 
gitude to the Welt wardes (. Nicholas beeing in Lati- 
tude 4. d. 3 5. and in longitude frem London 3 5. d. 50 's) 
Beth be lailing Plat it is bꝛought to bee in the meridian of 

ohnogor6d;{whichys in latitude 94.5. 200. and in lon- 
gitude from London 37. d. 450 whichis 1.8 5 5.to the taſt. 
wards of the maridia of S. Nicholas. 

Into the Mediterranean Sea, and in the coaſfes thzreof, 
wherein great reaſon ſhoulobe the perfeceft deſcriptions 
of the wozlde,foz that in thoſe partes haue bene the ſeates 
and abodes of the moft famous and learned men in all a- 
ges, we ſz notwithſtanning in the marine Plats of thoſe 
partes , graſſe errauts commited,thzough want ofknow- 
ledge of the variation, and the vſe thereof, in which they 
haue not accounted of 3.4.03 5 degreserrour in the lati⸗ 
tude of places. | 

But thoſe defects ofthe latitudes haue bene very well 
refozmed,by the famous and learned Gerardus Mercator 
(whom J honozand eſteeme as the chiefs Coſmographer 
ofthis time) in his vniuerſall Pap, which though hee haue 
made with ſailing lines, dedicated to the vſe of Seame, 
pet loʒ want of conſideration of the variation, the ſame is 
moze fit foz ſuch to bs holde, as ſtudy in Coſmographie, by 
reading authoꝛs vppon ths lande, then to be vled in Nas 
gation at the ſra. 

Chere is alſo in the came vniuertall Pappe and like 
wiſe in alt other moderne Maps or the Noꝛth parts ol Eu- 
rope, a great fault, by placing two Wardhoules diſtauat 
2 20 0. in — Whereas 

in 


Ofthe Variation 
indee de they are but one thing, and noſach. diſtaunce be- 


tweene them. This erroz hath growen by taking Ward- 


houſe, and the Sea coſtes, from thence to . Nicolas Vai- 


gats, and the Ob &c. out of the Pap of of that wozthy tra⸗ 
nailer, P. Anthonie lenkinfons his tourney to Boghar 


Perſia, gc. Jn the which J placed that bozder of the Dea 
coat, and foꝛ ſome cauſes went no further Meſtwardes 
in that deſcription, then Wardhouſe which is in latitude 
70-d:: and in longituds from London 29. d. Wherefoze 
to accompliſh the whole boꝛder of that coaſt, hee was foz⸗ 
ted to ſeeke ſome other deſcription toioyne wih it, and 


toke as appeareththe Map of OlaugMayyuts of the ut 


Countries, wherein he found like wiſe · Aird houſe , but 
falſelyplaced.in latitude about 1 9,d:Z00 much t in longi⸗ 
tude as much too liltle, the which, although he might take 
to be the ſame ſpecifiedin Maiſter lenkinſons Map, yet 
he was conſtrained to ſeperate them the ſaid diſtaunce of 
20. d. in longitude (oz to leaue there ſo much ſuperfluous 


rome) otherwiſe he ſhould haue thzuſt the South partes 
of thoſe Countries togeather, and confounded the whole 


deſcription. 


And albeit he had had the entire ſailing Plat, that we 


vſe foz thoſe parts, vet it hee had not knowen the ſecretef- 


fect ofthe Nariation in the making thereof,be might haue 
fallen into the like abſurditie oꝛ woꝛſe. But ot thoſe coaſts 


and of the inward partes ofthe Countries, Rulsia. Mul- 
couia, &c. 3 haue made aperfect Plat and deſcription, by 
mine owns experience in ſundꝛie voyages and trauailes, 
both by Sea and Land, too and tro in thoſe parts, which 3 
gaue to her Maieſtie in Anno 1578. 

Beſides thele and like imperfections p2oceeding of the 
Variation, there is pet another inconuenience, which ofs 
tentimesencreaſeth tye fozmer errours, and that is, the 
= placingot the wiers, fixed to the Flie ofthe Com⸗ 


*" Thisharietioofcettingthowiers, bath canſedagreat- 


confus« 


* 


Of the Compaſſe. 

confuſion in N auigation, and in other accountes of Wes 
catiſes:foz when it is ſaid, that from ſuch a head land, to 
ſuch a place, in ſuch a courſe, oꝛ at ſuch a plate the Mone 
vpon ſuche a point of the Com paſſe maketh the full ca, 
it is requifit to bee demaunded, by what Compaſſe the 
obſeruation was made, whereas if the wiers had not bene 
altered from the Nozth poynt ofthe Flie, which J wiſhes 
had neuer bene any where)theſe donbfes had beene auops 
ded, * —— 

It behoueth therefoze all men that will make Hydro- 
graphicall deſeriptions foz the vſe of ailing, to haue ſpeti⸗ 
all regarde ol the Compaſſe by which thee obſernations 
are made, andifthey eollecte notes made byſund2y Com- 
paſſes of diuerſe ſottes,they onght to rediice all tht varie · 
ties vnto ſome one cerfaine,andto giue notice ofthe'fame 
in their Plat: And not to make a confuſed mingle man⸗ 
gle by iopaing fogeather all varieties. of obſeruations, 
notes, and repozts,as the Portingales and Spaniards haus 
done, in compounding theſe N2zth partes of the wozlve, 
with their own? diſcoueries, without confideration of the 
diners ſoztes of the ſeueral compalles by which they were 

Alſo it impozfeth all maiſters, Pilots, and others by 
what namo focuer , that ſhall gine directions in Rauiga⸗ 
tion, to looke circamſpeitly to the ſetting of the wiers of 
the Compaſſe by which they ſhall ſaple, thatthe ſams 
Tompaſſebe coꝛreſgondent, to the lines ołf the Sea Cards 
that they ſhall vs: that is to ſap, that it be ot the ſams 
ſet fo2 the variation, that the Comp iſſe wis of, by which 
the cards was made. 

And ſeing wie han? in this our countrep, acquzinted 


our ſelues com nonly in our o5ferutions and Nanygas- 
ons, with the Comaſſe, whoſe wiecs are ſet at . a point 
from Aoꝛth to Satt, 5 mꝛane in the deſcriptioas that J 
ſhall make to applis th: ſame agreeable to the ſaid Coni⸗ 
paſſe and would vſethe like — ( — 

3 | 


Ofthe Variation 


fo the ſtraight lines in es Cards) if J ſhouldſaile round |. 
about the woꝛlde tomake the deſcription thereof, but al 


wap with regarde ofthe ſeueral variations ofcuery place, 
where the ſame ſhould be obſerued, . -- 


Ofthelnſtruments and rules in Nauigation. 
The Twelfe Chapter. 


A Ponglt the rules and Jnffrumentes faz 
> "4 Nauigation,all ſach are vaine to ſmall 
ANF purpoſe, wherin the true meridian is pze- 
JV ſuppoſed to beginen by the Pagneticall 
O Needle, without due conſideration ofthe 
=== Hariation, fo: thatthey are all grounded 
vpn falſe ſuppoſitions. Meere by it commeth to paſſe that 
one Michael Coignet of Antwerp, in his New inſtructton 
(as hee tearmeth it) of the molt excellent and neceſſarye 
points of Nauigation, wherin he ſhe weth the making and 
bſe of a Nauticall Hemiſphere, which he pzeferreth befoꝛe 
all other Sea Infkruments,ts very childichly abufed. Foz 
whereas he pzetendeth by it to gine the eleuation of the 
Pole, and the houre and inſtant ofthe tune of the date, by 
anyone obſeruation in am place: beſides that, it is of all 
other that hath hetherto beene vſed at Sea , the moſte 
tedious and vnfit fo: that purpoſe : it is alſo by reaſon of 
the variation not conſidered , meere faife and erroni⸗ 
ous, Foz the true Pe ridian ( which i is the grounde ofbys 
purpoſe, as farre to ſake as the thinge hee pzomiſeth to 
giue by the ſame . Che like may bs ſapd of all other inſtru⸗ 
mentes made vppon the ſame grounde,whether they ſerue 
fo2 the ſea o2 land, - - 
The ſameauthoz in the 4. Chapter of his booke, entrea⸗ 
ting ol talling vpon the pointes of the Compaſſe, ſayth, 


that_in taxung Houth 03 Nozth he ſhall paſſe by the pres 
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to the place from Whence he firftvopartes, And vpon the 
points of Caſt and Welt ont of the 1, hee Chall 
ſaile dnder a Paralell, tiſt her retarne tothe place from 
whence he went. But in ſailing vpon the point of Nozth- 
Taſt,he ſhall deſtribe a ſpirall line inclining vy little and 
little towards che Pole, as in his demonſtration thereof 
in the ſame Chapter appeareth, But ſoʒ want ot due con 

ſideration of the variation, his rules, reaſons, and demon⸗ 
Erations, and ſuch others hitherto giuen fo; like purpoſes 
are frivolons and faiſe, 

Foz ik he direct his ſailing by the Compaſſe(as of neceſs 
fifie he mulk, beeing the onelie znſtrument fo; that pur⸗ 
poſe) it is manifef,that whether her faile Nozth ez ſouth, 
Taft oz Welt , oz by whatother paint ſo euer , the 
Compaſle not reſpecting alwairs the — — ofthe Mozld, 
as hve fappoſeth, but ſome other pointe oꝛ points diſtaunt 


from the ſame, Hail lead him accozvinglie, whereby des 


fhall neither kirpe vnder one Meridien, noz vnder one pa⸗ 
ralell or latitude, neither male ſuch a ſpirall line to the 
uu ofthe wozlde,as he demonſtrateth. Vis faalt in ſet 

ting downe thole rules is ſo much the greater, in that hee 
acknowledgeth inthe Chapter next befo2e the variatiori 
at Antwerpe,tobe abotit 9. d. from Nozthto Salk acco2» 
ding to — Magnetital Pole, which 


he alſo conftrmeth by his dne experience. 
But it f — — that excellent Ma; 
thematician Perrus Nonins;efpecially concerning the ſai⸗ 


ling vpon the points of Exit and Welk, Foz he, in his fleit 
booke of the rules and nſtrumentsof Ratitgation, en- 
fozceth himſelfe to pzane — thats in (ailing 


Eaft oꝛ WeT ont of the Enuinocttall, the courſe is per⸗ 


fozmed by peecesef great circles,and pet deſtribetha pa- 
ralell. But howe thatmaye ande withthe pzinciptes of 
Geometrie , A referre the indgement to the expert Pas 


thematirians ; fozit(s like as u circle ſhoulve bee 
D 4. : made 


of the wozld, and keope vnder one al rec | 


Of the Variation 

made offfraight unes,whichi is impollible. un! 

It appeareth in the diſcourſe that hee hath made ot 
thoſe matters, that bee had nok a right indgement-of: the 
natuce ofthe Tompalle in ſailing (admitting the ſame to 
lhewthy2 Pols without Wariation) fo2 if he had, he would 
neuer haue entered in ſuch a Labozinth as he did. But hee 
thought it a great ahſurditie that the Compal in euerpe 
Mozizon, ſhzuld ſhewithe Meridian + Poles of the wozlve 
by the points of Nazth and Douth, and by the pointes of 
Eaſt and Weſt, to ſhꝛwe in the Hozizon the verticall and 
E1uinociall E act and WMeſt, (beeing a great circle) and 
pet in ſailing Eaſt oz Welt, except in the Equinoctiall, if 
ſhould perfaꝛme but a paralell. 

But it is to bee vaderſtoode, that albeit the paints 02. 
lines of the Comp. Ale da alwaies in euerp Paztzon repꝛe⸗ 
ſent great circles in the Y2auens, the pointes of South 
and N9zth the Peridian, andthe points of Eaſt and weit 
the verticall circle ot Eaſt and Weſt, each croſſing other 
at right angles, andlikewiſe of the pointes. (The reaſon 
whereofis, becauſe the Compaſſe lieth euer where leuel 
with the Yozizon , ſo as a perpendicall line deſcendyng 
from the center thereof at right angles with the playne of 
the ſame, will alwaies fall vppon the center of the earth, 
and conſequently bee the Þ2midiameter of a great circle) 
ſo that whereſoeuer the Campaſſe bes caried, theſe circles 
are ſa9poſ2d to bee carried about with it, and the vie we ol 
euerie thin g inthe Yozizon ,. rapꝛeſented by the poyates 
thereof; is likewiſe in great circles ; Pet in ſailing by the 
Cy:npalſe,the points of South and Nozth onely, deſcribe 
great circles generallie,which are the Peridians, and the 
paintes of E iſt and Welk, deſcribs a great circls in the 
CJainatiall onelie: in all other places out of the Tqui- 
notiall, thoy deſcribe but Paralels , And the ſailing vp- 
pon ame other paint ofthe Cainpalſe from anye place, 
deſcrivety a ſpirall line, accozdinzto the angle it maketh 
withths Pzridian , And yeers in ſailing vppon tho 
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Of the Compaſſe. 
points of C aſt oz Melt, out ot᷑ the Equinoctial,)j the oꝛth 
point alwates reſpecting the pole ( the courſe perfourmeth 
a Paralell , accozding tothe diſtaunce ofthe center ofthe 
Compaſſe from the pole. The manner thereof you may 
perteiue by faſtning a ſmall thʒid oz Airginall wier at the 
Pole of a Globe, oz center ofa circle, which ſhall repzeſent 
a mmueable Meridian to be carried aboutthe glove oz cir⸗ 
cle, and ſtre vpon the ſame, a mall Flie of a Compa lle, ſo 
as the tine ol South and Nozth be anſwerable to the thꝛid 
62 wier, and the No2th point thereby alwaies reſpect the 
Nozth pole: then in turning the thzid about the Glove oz 
circle, vpon the Pole o2 center, ił the center ofthe Flie be 
out ofthe equinociall', (betweens it andthe Pole) albeit 
the pointes of Eaſt and Weft ,crofſing the ſame line and 
mooueable meri dian at right angles, doe ſhewe the Uer⸗ 
ticali Eaſt and Meſt vppon the Globe, which is a great 
circle, pet in carringthe ſame Flie vpon the thꝛid oꝛ moos 
neable meridian about the pole oz tenfer , yon tall by 
the center ofthe ſame Flie delcribs but a Paralell accozs 
ding to the diſtaunce thereof from ths Pole of the Globe, 
oz center of the circle not vnlike the circular motion ot a 
hozſe dꝛawing in a Mil, who though he loke fozth ſtraight 
in a right line, vet being faſtned tothe beame ofthe Mill, 
is foꝛced to make his courſe in a circle, whoſe ſemidiame⸗ 
ter is the length ofthe beam contained betweene the hoꝛſe 
andthe center of your mill oꝛ milpoſt. 1 

Andas in the Equinsciiall, the line ot South and Nozth 
in the Compaſſe (by ſuppoſition repzefenting the eri⸗ 
an) is paralell to the Aris ofthe earth, (which is the com- 
mon ſection of all the Meridian plaines,) and the line of 
Eaſt and Met, croſſing the ſame Aris of right angles, 
repꝛeſenteth the vertical Eaſt and Weſt, whichis the C- 
quinoctiall, imagining to diſcend from the center of the 
Compaſſe a line, to fall perpendicularlie, and at right ans 
gles with the axis of the wozlde which ſhalbee at the cen⸗ 


paſſe 


. 2 ff 


ter at the earth) and in ſailing Cal 92 Melt by the com 
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Ofthe Variation 
pale, the imagined perpennicular line being caried about 
with the ſame (making alwaies right angles with the ax- 
is) ſhall deſcribe the plaine ofthe Equinoctiall, Equidi⸗ 
ſtant from the Polesofthe wozlde , and af right angles 
with the axis: and the point of the came lineatthe center 
ofthe Compaſe, the circumterence of the Equinodiall, 
vpon the ſuperficies of the Sea ; ſo beeing from the Equi · 
noctiall on either ſide „imagining the. ine of ſonth and 
Nozthin your Compaſe,: to repꝛeſent alwaies the Aris 
of the Moꝛlde, and to lie Paralell with it, the line of Eat 
and Melt muſt croſſe th e ſame aris alwayes at right an · 
gles: And ſuppoling line to fall from the center of your 
Compalle fo the axis of the wozlde,making right angles 
with the ſame axis, Jn fayling Caſto Weſt,that imas 
gined line beeing carried about with the Compaſſe (al⸗ 
waies at right angles with the axis ) ſhall deſcribe the 
plaine of a paralell, equidiſtant tothe plaine ofthe Equi⸗ 
noctiall, and the point thereof at the center of the Com · 
paſſe, the circumference of the paralell vpon the ſuperfict- 
es ofthe ſea ; which Paralell ſhould be repzeſented by the 
points of Salt x UTelt of the compaſſe, if the line of ſouth 
and Nozth of the ſame, were Paralell ts the axis of the 
Poles, as was ſuppoſed, but it is not. Aas therefoze, as 
they decline one from þ other,ſo doth the verticall circle of 
Calf and Weſt hewed by the Compaſſe,veclinefrom the 
paratel circleenerie where, 

The angle of which veclination is alwaies equall fo 
the latitude of the place, oʒ diſtaunce ofthe Paralell from, 
the equinoctiall. 

But as J hauealready ſufficiently declared, the com- 
paſſeſheweth not alwaies the Pole of the woꝛlde, but vas 
rieth from ths ſame diuerſelp, and in ſailing deſcribeth cirs 
cles accozdingly. Which thing, it etrus Nopms and the 
reſt that haue wꝛitten of Rauigation, had topntly canſt⸗ 
dered inthe tradation ottheir rules and Jnſfrumentes, 
Toon Ws they haue beene moze auaileable to the. po 
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Ofrhe Compaſſe. 
Nauigation, but they perceining the ditkicultye of the 
thing, and that if they had dealt therewith, it would haus 
vtterlie ouer⸗whelmed their fozmer plaucible conceites, 
with Pedro de Medina (who as it appeareth hauing ſome 
(mall ſuſpition ofthe matter, reaſoneth very clarkly, that 
it is not neceſſarie that ſuch an abſurditie as the Uariati- 
on, ſhould bee admptted in ſuch an excellent art as Naul- 
gation is) they haue all thought befffo paſſe it euer with 
filence, But J hope ſuch as intend hereafter to wꝛite of 

Nauigation, will either frame their rules, pꝛecepts, 

and inſtruments, with regard ofthe Uariation, 
as heerein J haus ſhewed, oz elſe eaſe 
', themſelues ol that ftanaile, foz - 
£ as god none, as vn⸗ 
p;ofitals 
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